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ABSTRACT OF THE DISSERTATION 

 

Cardiovascular Function and Cellular Aging in Low-Income Mothers:   

Testing Effects of Discrimination and Racial Identity 

 

by  

 

Jonah Eliezer Price 

Doctor of Philosophy in Psychology 

University of California, Los Angeles, 2020 

 Professor Christine Dunkel Schetter, Chair 

 

 Discrimination predicts several negative health outcomes, including all-cause mortality, 

cardiovascular disease, and immune response. Mechanisms such as the development of 

hypertension and biological aging via telomere attrition are plausible pathways from 

discrimination to these health outcomes, as evidenced by past research linking them to 

discrimination. Recent evidence suggests that cultural and psychosocial factors such as Afro-

centric world view and social support protect individuals from the harmful health outcomes 

associated with discrimination. The current study had two main aims addressed with secondary 

data analyses of longitudinal data from a study conducted by researchers and community 

partners in five sites across the United States. The objectives were: (1) To test the effect of two 

forms of discrimination (lifetime and everyday) reported by Black mothers on blood pressure 

eleven months later (Study 1) and to test effects of the same two types of discrimination among a 

multi-ethnic (Latina, White, Black) sample of mothers on telomere length eight years later 
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(Study 2); (2) To determine if racial identity, a construct representing one’s beliefs about their 

race, modifies the effect that discrimination has on the aforementioned outcomes. 

 Results of Study 1 indicated that lifetime discrimination was significantly associated with 

systolic blood pressure but not diastolic for Black mothers, while everyday discrimination was 

not associated with either. However, further analyses revealed that everyday and lifetime 

discrimination attributed to one’s ancestry or accent were significantly associated with systolic 

blood pressure for Black mothers but not diastolic. Racial identity did not significantly modify 

the effect of either lifetime or everyday discrimination on resting blood pressure. In Study 2, 

results indicated that mothers with higher lifetime discrimination had shorter telomere length. 

Additionally, mothers with higher everyday discrimination based on ancestry/accent had shorter 

telomere length. Furthermore, racial identity and commitment to one’s identity modified the 

effect of discrimination on telomere length, such that mothers with high identity had attenuated 

effects of discrimination on telomere attrition. These findings address some of the inconsistences 

in the discrimination and blood pressure literature, as well as solidify the findings on 

discrimination and telomere attrition. Furthermore, these results highlight racial identity as a 

potentially protective factor against discrimination and emphasize the importance of attributing 

the reason for discrimination in psychological research.     
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Introduction 

Health disparities are defined as differences in the burden of disease, injury, or violence 

as well as differences in opportunities to achieve optimal health in systematically marginalized 

racial, ethnic, and other population groups (CDC, 2015). Health disparities manifest as greater 

incidence of illness and mortality in one group relative to another. This phenomenon was first 

discovered 100 years ago when W.E.B Du Bois found that mortality rates were higher among 

Black Americans compared to White Americans due to factors such as socioeconomic status (Du 

Bois, 1906). Since then, a century of research has established associations between race, 

ethnicity, and health outcomes. However, it was only in the last25 years that researchers 

considered discrimination itself as a key determinant of mental and physical health.  

In order to develop the rationale for the two dissertation studies, topics are reviewed in 

the following sequence: (1) The definition of discrimination and how it is 

operationalized/measured; (2) A brief overview of discrimination and health outcomes; (3) In-

depth reviews of the effect of discrimination on blood pressure and telomere length, including 

discrepancies in the literature and how moderating factors help address these gaps; (4) Racial 

identity and its association with discrimination, highlighting it as a moderator.   

Discrimination Defined  

Discrimination is defined as biased, unjustified, or prejudicial treatment of people based 

on traits such as gender, age, race, or sexual orientation (van den Berghe, 2007). Perceived 

discrimination occurs when individuals feel they are unfavorably treated because of these traits 

(U.S. EEOC, 2017). While race and discrimination are separate constructs, researchers have 

occasionally used race as a proxy for discrimination, as only a demographic questionnaire is 
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required. However, there is an issue with the validity and reliability of this methodology. 

Specifically, there are person-to-person differences in discrimination; one person may view an 

action as discriminatory while another may view the same action as benign (Bastos et al., 2010; 

Penner & Saperstein, 2008). Thus, while Black Americans report higher levels of discrimination 

than White Americans on the whole (Gee & Ford, 2011; Paradies, 2006), directly measuring a 

person’s perceived discrimination paints a more accurate picture.  

A systematic review compiling commonly used measures for discrimination found 24 

widely used scales. Of those, 22 scales reported their internal consistency, while only nine were 

subjected to an assessment of test-retest reliability (Bastos et al., 2010). Sixteen of these scales 

had reliability scores above 0.70 (Bastos et al., 2010). Both the Everyday Discrimination Scale 

(Sternthal et al., 2011; Williams et al., 1997) and the Major Experiences of Lifetime 

Discrimination Scale (Sternthal et al., 2011; Williams et al., 2008), which were the measures 

used in this study, had high test-retest reliability, internal consistency, and had conceptual 

dimensional structure supported by factor analysis (Bastos et al., 2010). 

Discrimination and Mortality 

The initial foundation of the health disparity literature comes from research on race and 

mortality. Early seminal studies found different mortality rates among different races, 

specifically that White Americans were living longer than their Black and Hispanic counterparts 

(Kaslow & Masi, 1978; Lilienfeld, 1956; Manton, 1980; Monson, 1974). This raised the question 

of what confounding variables drove this effect. Studies found that discrimination was a third 

variable influencing this effect and that it was directly related to mortality itself. A large study of 

4,154 Black and White older adults found that high levels of perceived discrimination were 

associated with greater mortality risk (Barnes et al., 2008). A one-point increase on the Everyday 
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Discrimination Scale (Clark et al., 2004; Williams et al., 1997) resulted in a 5% increase in 

mortality risk for Black adults, while risk for White participants did not significantly rise with an 

increase in Everyday Discrimination score (Barnes et al., 2008). However, this effect was not 

limited to discrimination based on race. Findings from a subset of the large-scale Midlife in the 

United States Study (MIDUS) of 13,692 older adults found that weight discrimination (while 

controlling for weight) was related to an increase in mortality risk of approximately 60% (Sutin 

et al., 2015). Furthermore, weight stigma was more pronounced in Black individuals compared 

to their White counterparts, suggesting that weight stigma may further amplify the effects of 

racial discrimination on mortality. Notably, a study of over 37,000 older adults from the Health 

and Retirement Study found that greater instances of everyday and chronic discrimination were 

associated with a higher relative risk of death, controlling for sociodemographic factors (Cobb et 

al., 2018). However, chronic conditions and disease mediated the relationships between 

discrimination and mortality risk (Cobb et al., 2018). Thus, disease is highlighted as a 

mechanism for how discrimination affects mortality. 

Discrimination and Morbidity  

Researchers have established a connection between discrimination and disease etiology. 

One of the notable disease outcomes associated with race and discrimination is cancer. Research 

found that Black participants had higher rates of colorectal, prostate, and breast cancer than their 

White counterparts (Chu et al., 2007). A study expanded this finding of race and cancer to 

discrimination and discovered an association between discrimination and breast cancer. Women 

from the Black Women’s Health Study who reported frequent everyday discrimination were at 

higher risk for breast cancer than women who reported little to no experiences of discrimination 

(Williams et al., 2007). Discrimination is also associated with several other diseases. Another 
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paper using data from the Black Women’s Health Study found that experiences of racism were 

associated with lower subjective cognitive function, a major predictor of Alzheimer’s Disease 

(Coogan et al., 2020). A third paper from the Black Women’s Health Study found that in a 

sample of 59,000 Black women, perceived everyday and lifetime discrimination were associated 

with increased risk of Type 2 diabetes (Bacon et al., 2017).  

The disease most commonly associated with discrimination is cardiovascular disease, the  

leading cause of mortality in the United States (CDC.org, 2020). There are many studies linking 

measures of discrimination and cardiovascular disease. A major study tested this in a sample of 

over 1,000 Black men and found no main effect of perceived discrimination in predicting history 

of cardiovascular disease (Chae et al., 2010). However, Black participants who had negative 

stereotypes about Blacks had a greater likelihood of developing cardiovascular disease, and it 

moderated the effect of perceived discrimination on cardiovascular disease incidence (Chae et 

al., 2010). Furthermore, racial discrimination was associated with lower risk of cardiovascular 

disease among Black men who disagreed with negative beliefs about Blacks (Chae et al., 2010). 

This suggests that discrimination, as well as the perception of one’s race, are both risk factors for 

cardiovascular disease among Black adults.  

The same authors conducted a follow-up study in a sample of over 5,000 Black adults, 

and again found no main effect of discrimination on cardiovascular disease (Chae et al., 2012). 

However, there was a significant interaction between discrimination and mood disorder  

predicting cardiovascular disease in both the full sample and among young adults (Chae et al., 

2012). A study of 6,508 adults using data from the Multi-Ethnic Study of Atherosclerosis found 

that those who reported lifetime discrimination had an increased risk of developing 

cardiovascular disease compared to those who reported no discrimination after adjusting for 
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race/ethnicity and sociodemographic factors, behaviors, and traditional CVD risk factors 

(Everson-Rose et al., 2015). Another study of 5,085 Black adults found that higher levels of 

everyday and lifetime discrimination were associated with a lower risk of all-cause mortality, 

coronary heart disease, stroke, and hospitalization due to heart failure (Dunlay et al., 2017). 

These findings highlight the connection between cardiovascular disease and mortality in relation 

to discrimination. Building upon the findings on discrimination and disease, researchers have 

investigated the mechanisms by which discrimination contributes to morbidity.   

Discrimination and Disease Mechanisms 

 

Several pathways by which discrimination affects disease and health have been 

delineated. Krieger proposed an “ecosocial theory” which posits that people are the literal 

embodiment their lived experiences, biologically incorporating social and ecological scenarios 

that they are exposed to (Krieger, 2012). This manifestation can take place across several 

mechanisms, including socioeconomic deprivation, targeted social trauma, and deficient 

healthcare, which, in conjunction with large discrepancies in wealth, power, and resources, lead 

to health disparities (Krieger, 2012). Studies have confirmed individual constituents of this 

theory, finding an association between discrimination and lack of access to socioeconomic 

resources. These include employment and education (Barnes et al., 2008), environmental peril 

due to housing segregation and discrimination (Gee et al., 2007), and lack of access to healthcare 

benefits and institutions (Cockerham et al., 2017; Richardson & Norris, 2010; Thornicroft, 

2008). This highlights how the correlates and results of discrimination are associated with 

negative health outcomes. 

 Later studies focused on identifying specific psychobiological pathways that trace acts of 

discrimination through peripheral pathways to health outcomes. The most notable of these  
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pathways posits discrimination as a psychosocial stressor (Berger & Sarnyai, 2015). If an act of 

discrimination is perceived as stressful, it will cause physiological arousal, and in turn the 

activation of the hypothalamic–pituitary–adrenal (HPA) axis, resulting in the release of cortisol. 

A number of studies have found an association between discrimination and cortisol (Adam et al., 

2015; DeSantis et al., 2007; Hatzenbuehler & McLaughlin, 2014; Huynh et al., 2017; Sawyer et 

al., 2012; Zeiders et al., 2014), supporting the model of a stress pathway. Additionally, stress 

activates the sympathetic-adrenal-medullary axis (SAM), which is associated with changes in 

cardiovascular function and blood pressure (Berger & Sarnyai, 2015). This mechanism may 

explain the connection between discrimination and cardiovascular disease and helps to provide 

the theoretical framework for research on discrimination and blood pressure. 

 The stress response associated with discrimination is also linked with immune response. 

The innate immune system is triggered in response to and is partially regulated by physiological 

stress signals (Irwin & Cole, 2011). The release of noradrenaline from the SNS suppresses 

interferon-based antiviral signaling and stimulates proinflammatory cytokine production (Irwin 

& Cole, 2011). Noradrenaline also modulates leukocytes via beta-adrenergic receptors that 

stimulate T-helper cells. Discrimination can also affect the immune system directly. 

Discrimination is associated with a variety of immune responses including: pro-inflammatory 

gene expression (Brown et al., 2019; Thames et al., 2019), cytokine response and reactivity 

(Brody et al., 2015; Chapman et al., 2009; Christian et al., 2013), and vaccine response (Happe et 

al., 2019). This framework may explain how discrimination is associated with leukocyte 

telomere attrition. 
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Overview of Discrimination Research on Blood Pressure  

Methodology 

Blood pressure is an easily obtained cardiovascular marker most frequently measured 

with a blood pressure cuff. Systolic blood pressure is the maximum pressure the heart exerts 

while beating, while diastolic blood pressure is the amount of pressure in the arteries between 

beats. The numeric difference between systolic and diastolic blood pressure is known as pulse 

pressure, which is also a valid measure of cardiovascular function. Ambulatory readings of blood 

pressure are the gold standard for diagnosing hypertension (Banegas et al., 2018; Morgenstern, 

2002; Verdecchia et al., 1994). Additionally, systolic, diastolic (Kannel et al., 1971), and pulse 

(Safar, Michel, & Harry, 2003) pressure are all associated with cardiovascular-linked mortality 

and disease due to the constant strain that increased blood pressure puts on coronary arteries.  

There are three common methods for measuring blood pressure in cardiovascular 

research. The first form of measurement is in a reactivity paradigm. Experimenters take a 

baseline measure of blood pressure and then present the participant with a stressful, threatening, 

or challenging scenario. After the scenario, blood pressure is measured again and compared to 

the baseline reading. The second form of measurement is resting or ambulatory blood pressure, 

which is taken while the participant is seated and not under any form of duress. Resting blood 

pressure provides a less accurate picture of how certain psychological factors directly affect 

blood pressure compared to a measure of reactivity. However, resting blood pressure gives a 

better picture of hypertension risk and cardiovascular disease. Several studies have also 

measured hypertension via physician diagnosis based on medical charts or by self-report of 

health history. The association between discrimination and all three measures of blood pressure 

are reviewed below.  
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Discrimination and Blood Pressure Reactivity  

Discrimination is associated with both systolic and diastolic reactivity outcomes. Black 

women who experienced a racist stressor had greater diastolic blood pressure reactivity than 

Black women who experienced a non-racial stressor (Lepore et al., 2006). This suggests that 

discrimination exacerbates the negative effects of psychological stress on the cardiovascular 

system. Another study replicated Lepore’s (2006) results in a sample of Black men, finding that 

diastolic blood pressure was elevated during recall of a blatantly racist stimuli, while those who 

were exposed to a neutral stimuli exhibited no change in blood pressure (Merritt et al., 2006). 

However, participants in the neutral condition who perceived high levels of discrimination had 

elevated blood pressure across all phases of the study, including two rest periods and a stressor 

recall phase (Merritt et al., 2006). This suggests that, in addition to overt discrimination, subtle 

instances and the perception of discrimination are also associated with blood pressure levels. 

Black and White participants had higher reactivity and slower recovery to an anger recall 

stress task when they reported high levels of past discrimination or cynicism (Richman et al., 

2007). This effect was more pronounced in Black participants than in White participants. In a 

study of Black women, greater use of prayer to cope with discrimination was associated with a 

decrease in diastolic blood pressure reactivity during recall to a stressor (Cooper et al., 2014). 

This finding also highlights possible coping mechanisms which may buffer cardiovascular 

effects of discrimination.  

Neither perceived discrimination nor social support independently predicted systolic or 

diastolic blood pressure reactivity in a sample of Black college students (Clark, 2003). However, 

perceived discrimination interacted with both the quantity and quality of social support to predict 

changes in blood pressure. Perceived discrimination was associated with an increase of systolic 
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blood pressure in Black women (Clark, 2006). Furthermore, seeking social support moderated 

the effect of perceived discrimination on changes in systolic blood pressure, while controlling for 

several confounding variables (Clark, 2006). These findings highlight how discrimination can 

seep into various other social and psychological processes, and in turn, affect health. Studies 

have found that those with greater cardiovascular reactivity to a stressor exhibit increases in 

resting blood pressure (Flaa et al., 2019; Matthews et al., 2003; Salomon & Jagusztyn, 2008). 

While the present study will not be using a reactivity paradigm, the literature on reactivity 

solidifies the stress-to-cardiovascular pathway that discrimination travels. Additionally blood 

pressure reactivity in response to stress is associated with hypertension (Matthews et al., 2003) 

and resting blood pressure (Matthews et al., 1993). 

Discrimination and Diagnosed Hypertension 

Several studies have established an association between discrimination and 

hypertension. Black women who were discriminated against and remained silent about unfair 

treatment were over four times more likely to report hypertension than women who discussed 

the discrimination with others (Krieger, 1990). This early study found a connection between 

discrimination and hypertension but did not establish a direct effect. Further studies established 

a main effect of discrimination on self-reported hypertension. Black women who reported 

frequent occurrences of discrimination had significantly higher odds of reporting hypertension 

than those who reported no exposure to discrimination (Roberts et al., 2008). Additionally, a 

meta-analysis of 15 articles (12 cross-sectional and 3 cohort studies) found that discrimination 

was associated with an increased risk of developing hypertension, difficulty obtaining control 

of existing hypertension, and/or elevated blood pressure among those without a diagnosis of 

hypertension (Cuffee et al., 2012). The meta-analysis found consistency in discrimination’s 
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relationship with diagnosed hypertension and resting blood pressure. However, later studies 

found a discrepancy between the two outcomes, which is discussed in the following sections. 

Discrimination and Resting Blood Pressure  

The literature on discrimination and resting blood pressure is less extensive than that of 

reactivity and reported hypertension. However, there is evidence for a link between 

discrimination and resting blood pressure. Lifetime discrimination and the burden of 

discrimination were associated with greater resting systolic blood pressure in a sample of 4,939 

Black adults after adjusting for age, gender, and socioeconomic status (Sims et al., 2012). 

However, the study found no effect of everyday discrimination on blood pressure. A study of 

69 Black adults tracked ambulatory blood pressure over the course of a day (measured four 

times per hour) and found that greater perceived racial discrimination was related to higher 

systolic and diastolic blood pressure during waking hours (Steffen et al., 2003). Research on 

discrimination and resting blood pressure is not limited to all-Black samples. A study of 89 

employees (73 of which were Black or Latino) also found a positive association between 

perceived workplace prejudice and higher resting blood pressure (operationalized as the 

average of diastolic and systolic blood pressure), controlling for age and weight (James et al., 

1994). Another study found that perceived discrimination was positively associated with 

resting blood pressure in a sample of Black and Latina women, even when controlling for 

personality factors and socioeconomic status (Brondolo et al., 2008). Another study confirmed 

that these effects are not limited to Black populations. Past discrimination was related to higher 

resting systolic blood pressure among Latino participants and lower resting systolic blood 

pressure among White participants (Salomon & Jagusztyn, 2008).  
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However, the findings of several other studies have contradicted these results, 

discovering a null or negative association between discrimination and resting blood pressure. A 

study of 90 Black workers found that perceived racism was associated with workplace stress 

but it was not directly associated with blood pressure measures taken at the participants’ 

houses (Dressler, 1996). A study of 4,086 Black and White young adults found that racial 

differences in resting blood pressure were smallest at moderate levels of exposure to 

discrimination and greatest at the no discrimination (Krieger & Sidney, 1996). Everyday 

discrimination was found to be associated with diastolic blood pressure reactivity but was 

unrelated to baseline blood pressure in a sample of 363 Black and White women (Guyll et al., 

2001).  

A meta-analysis on discrimination and blood pressure added to the contradiction in the 

literature. The authors found a significant cumulative effect size (via converting the effect sizes 

to Z-scores) of discrimination on physician-reported hypertension in 18 studies (Dolezsar, 

McGrath, Herzig, & Miller, 2014). However, the meta-analysis found a non-significant effect of 

discrimination on both resting systolic and diastolic blood pressure in 29 studies. Thus, a 

contradiction arises: discrimination is generally not associated with resting blood pressure, but is 

associated with a physician diagnosis/medication prescribed for hypertension. Many studies 

since have proposed moderation by a third variable as a possible solution to this conundrum.  

Moderators of Discrimination on Blood Pressure 

The discrepancy between hypertension and resting blood pressure in the context of 

discrimination suggests that there may be additional factors moderating the relationship. Several 

studies support this, finding that the effect of discrimination on blood pressure is modified by a 

third variable, in some cases when there is no effect of discrimination. A study of Black and 
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Latino adults found that age moderated the relationship between discrimination and blood 

pressure (Beatty Moody et al., 2016). A study of 112 Black workers found no main effect of 

perceived racism on blood pressure. However, there was an interaction between perceived 

racism and John Henryism: those with high discrimination and high John Henryism had higher 

diastolic blood pressure (DBP) than those who did not report discrimination (James et al., 

1993). A study of young Black men found that personal feelings about Black Americans and 

feelings about how others view Black Americans moderated the autonomic response to stress 

(Neblett Jr & Roberts, 2013). Another study found that having an Afro-centric world view 

moderated the relationship between discrimination and resting diastolic blood pressure in a 

sample of young Black men (Neblett Jr & Carter, 2012). These study results suggest that 

identifying with one’s race and exploring one’s culture can change the effect of discrimination 

on blood pressure, which may explain some of the contradictory findings. 

Overview of Biological Aging and Telomere Length  

Biological aging (the estimated age of a person’s systems and cells rather than how many 

years they have been alive) is a proven maker of disease risk (Fitzpatrick et al., 2011; Haycock et 

al., 2014; Rizvi et al., 2015), and is therefore an important factor to consider when studying how 

psychological constructs affect health outcomes. There are many markers of biological aging, 

such as epigenetic alterations, loss of proteostasis, and genomic instability (López-Otín et al., 

2013). However, the most studied marker of cellular aging in psychosocial research is telomere 

attrition and subsequent length.  

Telomeres are repeated nucleotide sequences located at the ends of chromosomes in all 

eukaryotic cells. In vertebrates, the sequence is TTAGGG, which is repeated approximately 

2,500 times (Sadava et al., 2011). As telomeres contain no significant genetic information, they 
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serve as expendable nucleotides that pose no risk when lost to replication. Thus, telomeres are 

essentially aglets for DNA. When a cell’s telomeres are depleted, the cell reaches a state of 

senescence, and is unable to divide any further. Depleted telomeres are recognized as “broken 

ends.” During normal cell replication, the telomeres briefly become uncapped to allow the 

division to occur (Blackburn, 2001). However, telomeres can remain uncapped, which can lead 

to issues (Blackburn, 2001). When a telomere is uncapped, the cell attempts to combine 

uncapped DNA strands in a process known as end-to-end joining (Blackburn, 1991, 2001), 

which can lead to chromosomal instability and mutations during future replications.  

Telomere attrition is associated with a multitude of negative health and disease outcomes 

including overall mortality (Cawthon et al., 2003; Houben et al., 2011; Uchino et al., 2012), 

cardiovascular disease and cardiovascular-based mortality (Epel et al., 2009; Fitzpatrick et al., 

2011; Masi et al., 2014; O’Donnell et al., 2008; Révész et al., 2014), as well as cancer (Willeit et 

al., 2010). Telomere attrition is thought to be related to disease risk because it acts as a marker of 

tissue aging and it triggers cellular senescence (morphological, biochemical, and functional 

changes to the cell). 

Race, Discrimination and Telomere Length 

Race and discrimination are associated with telomere attrition in several novel studies. 

Black women were estimated to be biologically older than their White counterparts by an 

average of 7.5 years as measured by telomere length in a sample of 232 women aged 49 to 55 

(Geronimus et al., 2011). Furthermore, a study of 1,510 multi-racial adults found no significant 

effect of perceived stress or depression on telomere length, but did find that Black participants 

had longer telomeres than their White or Hispanic counterparts (Lynch et al., 2016). However 

these findings are the exception, as most studies find no significant racial differences in telomere 
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length, to the point where studies examining factors associated with race, such as SES, do not 

control for it (Cherkas et al., 2006).  

  The contrasting evidence can possibly be explained by discrimination. This hypothesis 

was supported when researchers found no connection between race and telomere length in 3,868 

Black, White, and Latina adults, but a significant association of everyday discrimination and 

telomere length among Black participants (Liu & Kawachi, 2017). Thus, racial differences in 

telomere length were observed in this study only in the context of discrimination as measured by 

the Everyday Discrimination Scale. A multiethnic study of 341 adults testing within-race effects 

found that frequency of discrimination (either racial or gender-based) was associated with shorter 

telomeres, regardless of race. (Pantesco et al., 2018). A follow-up study using the same sample 

found that Black young adults who reported greater exposure to multiple sources of 

discrimination had shorter telomere length than Black young adults who reported less exposure 

(Beatty Moody et al., 2019). In another study of 595 Black adults, participants with high 

discrimination, measured by the Major Experiences of Lifetime Discrimination Scale (Kessler, 

Mickelson, & Williams, 1999), had shorter leukocyte telomere length, controlling for 

sociodemographic factors, health factors such as smoking and exercise status, depressive 

symptoms, and stress (Lee et al., 2017).  

Another study of 92 Black men found no main effects of racial discrimination or 

depressive symptoms on leukocyte telomere length, but anxiety modified the effect of 

discrimination on telomere length (Chae et al., 2016). Specifically, racial discrimination was 

associated with shorter leukocyte telomere length for those with lower levels of depressive 

symptoms. Social support has arisen as a potential moderator of discrimination on telomere 

length. Children in supportive families who experienced high levels of racial discrimination did 
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not have accelerated epigenetic aging, while their counterparts in non-supportive families did 

(Brody et al., 2016). Racial bias interacted with discrimination on telomere length in a sample of 

Black men. Participants who had a stronger implicit anti-Black bias and reported higher levels of 

racial discrimination had the shortest leukocyte telomere length (Chae et al., 2014). This 

interaction suggests that perceptions about race and one’s connection to their race may moderate 

the effect of discrimination on telomere length.  

Commonalities between Blood Pressure and Telomere Length  

 In summary, a pattern of findings emerges in both the telomere and blood pressure 

literature. There are contradictory findings on the effects of discrimination. Some studies find 

effects of discrimination on resting blood pressure (Brondolo et al., 2008; Sims et al., 2012) and 

telomere length (Lee et al., 2017; Liu & Kawachi, 2017). Yet other studies find no effect of 

discrimination (Dolezsar et al., 2014; Dressler, 1996; Guyll et al., 2001) or even paradoxical 

findings of infrequent discrimination influencing resting blood pressure more than constant 

discrimination (Krieger & Sidney, 1996) and Black participants having longer telomeres than 

their White and Latino counterparts (Lynch et al., 2016). Moderation by additional variables 

helps explain these discrepancies in the literature on blood pressure and telomeres. For example, 

factors such as anxiety and depression (Chae et al., 2016), supportive parents in childhood 

(Brody et al., 2016), John Henryism (James et al., 1993), and age (Beatty Moody et al., 2016) all 

moderated the associations between discrimination and biological aging or blood pressure. While 

the aforementioned factors are all independent constructs, several of the discrimination and 

biomarker findings are moderated by a related factor: beliefs about race. Anti-Black bias 

moderated the effect of discrimination on telomere length (Chae et al., 2014), personal feelings 

about Black Americans moderated the effect of perceived discrimination on the autonomic 
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response to stress (Neblett Jr & Roberts, 2013), and having an Afro-centric world view 

moderated the effect of discrimination on resting blood pressure (Neblett & Carter, 2012). 

These factors are not identical, but they all are partial operationalizations of racial identity. 

Racial Identity Defined  

Racial identity is a sociopolitical and economic construction that assists in the 

understanding of within-group differences of people of different races (Smelser & Baltes, 2001; 

Wright, 2015). Racial identity development is relevant to all racial groups and incorporates 

perspectives of a person’s view of self with regard to their own and other racial groups (Smelser 

& Baltes, 2001; Wright, 2015). Racial identity is the product of massive historical, economic, 

and political forces that transcend individual choice (Banton, 2014; Miles, 1989). Racial identity 

theory states that Black identity (and that of all people of color) initially arises from overvaluing 

White cultural norms and internalizing Black negative stereotypes (Carter, 1995). Identity then 

develops by affirming ‘Blackness,’ denigrating ‘Whiteness’ through the acceptance of African 

cultural heritage and withdrawal from White society, and integrating a positive Black identity 

while maintaining a balanced perspective of ‘Whiteness’ motivated by personal preferences 

rather than racial group self-denial (Carter, 1995; Sue, 1990). Over the past 500 years, people of 

color have historically been members of marginalized sociocultural groups. Thus, developing 

cultural identity means overcoming internalized negative stereotypes associated with their racial-

cultural group affiliation. Scientists have established a connection between racial identity and 

discrimination as it pertains to health outcomes.  

Racial Identity, Discrimination, and Health   

Researchers have long theorized that racial discrimination subsequently influences the 

development of racial identity among minority group members. The rejection–identification 
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model posits that encounters with racism or racial discrimination may trigger the exploration of 

racial identity (Cross Jr, 1991; Vandiver et al., 2002). The model proposes that the willingness to 

make attributions to prejudice increases group identification (Branscombe et al., 1999). As a 

result, the prevalence of racial discrimination results in the notion that majority group acceptance 

is impossible; thus, minority group members are motivated to seek acceptance from their own 

group to satisfy their need for belonging (Branscombe et al., 1999). These theories suggest that 

racial identity arises as a countermeasure to discrimination. Therefore, their relationship to one 

another, and their subsequent effects on health outcomes are of interest to health psychologists. 

Several studies have examined racial identity and discrimination and report significant 

main effects of, as well as interactions between the two in their effect on health outcomes. 

Higher discrimination was associated with higher odds of self-rated pain and high levels of racial 

identity were associated with lower odds of pain in a sample of LGBTQIA Native Americans 

(Chae & Walters, 2009). Actualization, which is the degree of positive integration between self-

identity and racial group identity, also moderated the influence of discrimination on self-rated 

health (Chae & Walters, 2009). Another study of Black adolescents found that racial ideologies 

moderated the relationship between discrimination and academic outcomes (Smalls et al., 2007). 

A study of 160 Black adolescents found that racial discrimination, measured by the Schedule of 

Racist Events Scale, and racial identity, measured by a modified version of the Centrality 

subscale of the Multidimensional Inventory of Black Identity, predicted cytokine levels (Brody 

et al., 2015). Discrimination and racial identity also interacted with one another to predict 

cytokine levels (Brody et al., 2015). Racial identity was protective in its moderation of the 

association between racial discrimination and cytokine levels. A study of Black men found that 

racial identity mediated the association between racial discrimination and depressive 
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symptomatology (Hoggard et al., 2019). Thus, the literature on racial identity has only three 

studies that include both discrimination and health outcomes. 

The Current Studies 

Research has highlighted a discrepancy between the discrimination findings on resting 

blood pressure and diagnosed hypertension whereby discrimination is significantly associated 

with hypertension but not blood pressure. In addition, studies have found that several factors 

moderate the relationship between discrimination and resting blood pressure. In addition, racial 

identity and discrimination interact with one another in effects on a few health outcomes. 

Furthermore, discrimination interacts with several factors related to racial identity (i.e. beliefs 

about Blacks, Afro-centric worldview, anti-Black bias) in effects on blood pressure and telomere 

length. However, racial identity and discrimination have not been explicitly examined together in 

the context of blood pressure. The same pattern emerges with respect to discrimination and 

telomere length. Factors such as depression, social support, and racial bias were examined in 

conjunction with discrimination, yet racial identity remains unstudied. Finally, while several 

studies differentiate between lifetime discrimination and everyday discrimination, they do not 

ask participants to attribute the discrimination to a specific reason, and often only ask about 

racial discrimination, despite the fact that factors such as gender, weight, and sexual identity are 

all common reasons for discrimination.  

This dissertation tests the associations between discrimination and resting blood pressure 

in Study 1 and discrimination and telomere length in Study 2. Furthermore, both studies attempt 

to explain the discrepancies in the literature in three ways, first by comparing two measures of 

discrimination (lifetime and everyday), second, by differentiating various attributions for life 

time and everyday discrimination, and third, by testing the interaction between discrimination 
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and racial identity. The current study will use data from the Community and Child Health 

Network Study (CCHN), a large and predominately low-income sample of women studied 

during the year following the birth of a child. A subset of these mothers was followed throughout 

any subsequent pregnancies and in a subsequent study, for up to 5 years after the birth of that 

child. The initial study contained measures of everyday and lifetime discrimination and measures 

of blood pressure at 6 and 12 months after the index birth. The follow-up study obtained samples 

for maternal buccal cell telomere measures an average of 7.84 years after discrimination 

measures were collected. The following hypotheses are based on prior research.  

Hypotheses 

Study 1 

Hypothesis 1: The higher a Black mother’s self-reported lifetime discrimination, the higher her 

levels of resting DBP and SBP will be 11 months later, controlling for BMI, blood pressure 

medication, age, education, and income. Discrimination measures will be further probed by 

analyzing the perceived causes of discrimination. Specifically, ancestry/accent, race/skin color, 

non-racial will be explored.  

Hypothesis 1A: The higher a Black mother’s scores on lifetime discrimination based on 

ancestry/accent, the higher her levels of resting SBP and DBP will be 12 months later, 

controlling for BMI, blood pressure medication, age, education, and income.  

Hypothesis 1B: The higher a Black mother’s scores on lifetime discrimination based on 

race/skin color the higher her levels of resting SBP and DBP will be 12 months later. The 

analysis will control for BMI, blood pressure medication, age, education, and income.  
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Hypothesis 1C: The higher a Black mother’s scores on lifetime discrimination based on 

non-racial (weight, height, gender) factors, the higher her levels of resting SBP and DBP 

will be 6 or 12 months later. The analysis will control for BMI, blood pressure 

medication, age, education, and income.  

Hypothesis 2: The higher a Black mother’s self-reported everyday discrimination, the higher her 

levels of resting SBP and DBP will be 12 months later controlling for BMI, blood pressure 

medication, age, education, and income. Discrimination attributed to different causes will be 

analyzed as in hypothesis 1. 

Hypothesis 2A: The higher a Black mother’s scores on everyday discrimination based on 

ancestry/accent, the higher her levels of resting SBP and DBP will be 12 months later, 

controlling for BMI, blood pressure medication, age, education, and income.  

Hypothesis 2B: The higher a Black mother’s scores on everyday discrimination based on 

race/skin color, the higher her levels of resting SBP and DBP will be 12 months later. 

The analysis will control for BMI, blood pressure medication, age, education, and 

income.  

Hypothesis 2C: The higher a Black mother’s scores on everyday discrimination based on 

non-racial (weight, height, gender) factors, the higher her levels of resting SBP and DBP 

will be 6 or 12 months later. The analysis will control for BMI, blood pressure 

medication, age, education, and income.  

Hypothesis 3: Racial identity will modify hypothesized effects of lifetime discrimination and its 

subscores of perceived cause on blood pressure such that Black mothers with the highest levels 

of discrimination and the lowest levels of racial identity will have the highest blood pressure. 
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Analyses will control for BMI, blood pressure medication, age, education, and income. However, 

only discrimination measures with significant main effects will be tested in interaction models to 

avoid over-testing. 

Hypothesis 3A: Racial identity will modify the effect of ancestry/accent-based lifetime 

discrimination on blood pressure, such that mothers with the highest levels of 

discrimination and the lowest levels of racial identity will have highest blood pressure. 

Analyses will control for BMI age, education, blood pressure medication, and income. 

Hypothesis 3B: Racial identity will modify the effect of race/skin color-based lifetime 

discrimination on blood pressure, with the same pattern as the effects in hypotheses 3 and 

3A. Analyses will control for BMI, age, education, blood pressure medication, and 

income. 

Hypothesis 3C: Racial identity will modify the effect of non-racial lifetime 

discrimination on blood pressure, with the same pattern as the effects in hypotheses 3A 

and 3B. Analyses will control for BMI, age, education, blood pressure medication, and 

income. 

Hypothesis 4: Racial identity will modify hypothesized effects of everyday discrimination and 

its subscores of perceived cause on blood pressure such that Black mothers with the highest 

levels of discrimination and the lowest levels of racial identity will have the highest blood 

pressure. Analyses will control for BMI, blood pressure medication, age, education, and income. 

However, only discrimination measures with significant main effects will be tested in interaction 

models to avoid over-testing.  
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Hypothesis 4A: Racial identity will modify the effect of ancestry/accent-based everyday 

discrimination on blood pressure, such that mothers with the highest levels of 

discrimination and the lowest levels of racial identity will have highest blood pressure. 

Analyses will control for BMI age, education, blood pressure medication, and income. 

Hypothesis 4B: Racial identity will modify the effect of race/skin color based everyday 

discrimination on blood pressure, with the same pattern as the effects in hypotheses 4 and 

4A. Analyses will control for BMI, age, education, blood pressure medication, and 

income. 

Hypothesis 4C: Racial identity will modify the effect of non-racial everyday 

discrimination on blood pressure, with the same pattern as the effects in hypotheses 4A 

and 4B. Analyses will control for BMI, age, education, blood pressure medication, and 

income. 

Exploratory Hypotheses: Hypotheses 1-2c will also be tested separately with Latina and with 

White mothers with no apriori hypotheses.  

Study 2  

Hypothesis 1: The higher a mother’s lifetime discrimination, the shorter buccal cell telomere 

length will be an average of 7.84 years later.  The analysis will control for maternal age, 

education, and income. Results will be conducted for discrimination attributed to different causes 

as in study 1. 

Hypothesis 1A: The higher a mother’s lifetime discrimination based on ancestry/accent, 

the shorter her telomeres will be an average of 7.84 years later. The analysis will control 

for BMI, age, education, and income. 
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Hypothesis 1B: The higher a mother’s lifetime discrimination based on race/skin color, 

the shorter her telomeres will be an average of 7.84 later. The analysis will control for 

BMI, age, education, and income. 

Hypothesis 1C: The higher a mother’s scores on non-racial lifetime discrimination, the 

shorter her telomeres will be an average of 7.84 later. The analysis will control for BMI, 

age, education, and income. 

Hypothesis 2: The higher a mother’s everyday discrimination, the shorter buccal cell telomere 

length will be an average of 7.84 years later. The analysis will control for age, education, and 

income. Results will be conducted for discrimination attributed to different causes in hypothesis 

1. 

Hypothesis 2A: The higher a mother’s everyday discrimination based on ancestry/accent, 

the shorter her telomeres will be an average of 7.84 years later. The analysis will control 

for BMI, age, education, and income. 

Hypothesis 2B: The higher a mother’s everyday discrimination based on race/skin color, 

the shorter her telomeres will be an average of 7.84 later. The analysis will control for 

BMI, age, education, and income. 

Hypothesis 2C: The higher a mother’s scores on the non-racial everyday discrimination, 

the shorter her telomeres will be an average of 7.84 later. The analysis will control for 

BMI, age, education, and income. 

Hypothesis 3: Racial identity will modify the hypothesized effects of lifetime discrimination on 

buccal cell telomere length such that mothers with the highest levels of discrimination and the 

lowest levels of racial identity will have the shortest telomere length. However, only 
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discrimination measures with significant main effects will be tested in interaction models to 

avoid over-testing. Results will be conducted for discrimination attributed to different causes as 

above. 

Hypothesis 3A: Racial identity will modify the effect of ancestry/accent-based lifetime 

discrimination on telomere length, such that mothers with the highest levels of 

discrimination and the lowest levels of racial identity will have the shortest telomere 

length. Analyses will control for BMI age, education, and income. 

Hypothesis 3B: Racial identity will modify the effect of race/skin color-based lifetime 

discrimination on telomere length, with the same pattern as the effects in hypotheses 3 

and 3A. Analyses will control for BMI, age, education, and income. 

Hypothesis 3C: Racial identity will modify the effect of non-racial lifetime 

discrimination on telomere length, with the same pattern as the effects in hypotheses 3 

and 3A and 3B. Analyses will control for BMI, age, education, and income. 

Hypothesis 4: Racial identity will modify the effect of hypothesized everyday discrimination on 

buccal cell telomere length such that mothers with the highest levels of discrimination and the 

lowest levels of racial identity will have the shortest telomere length. Analyses will control for 

BMI, age, education, and income. Only discrimination measures with significant main effects 

will be tested in interaction models. Results will be conducted for discrimination attributed to 

different causes as above.  

Hypothesis 4A: Racial identity will modify the effect of ancestry/accent based everyday 

discrimination on telomere length, such that mothers with the highest levels of 
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discrimination and the lowest levels of racial identity will have the shortest telomere 

length. Analyses will control for BMI age, education, and income. 

Hypothesis 4B: Racial identity will modify the effect of race/skin color-based everyday 

discrimination on telomere length, with the same pattern as the effects in hypotheses 4 

and 4A. Analyses will control for BMI, age, education, and income. 

Hypothesis 4C: Racial identity will modify the effect of non-racial everyday 

discrimination on telomere length, with the same pattern as the effects in hypotheses 4 

and 4A and 4B. Analyses will control for BMI, age, education, and income. 

 

Methods 

Overview of Design 

The aims of the proposed study will be addressed using data from the Community Child 

Health Network (CCHN) and a follow-up study of a subset of the CCHN sample. The CCHN 

study was conducted from July of 2007 through the end of 2014, and the follow-up study was 

conducted from 2013 to 2017. Each study is described in further detail below. The larger CCHN 

study used community-based participatory research and home interviews to study health 

disparities in a large sample of Black, Latina and White mothers in multiple regions of the U.S. 

A subgroup of the CCHN sample and subset of the data are involved in this proposed research.  
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Study 1: Discrimination and Blood Pressure in the Community Child Health Network 

Study (CCHN)  

Study Design 

CCHN was a multi-year longitudinal study of 2500 mothers, funded by the Eunice 

Kennedy Shriver National Institute of Child Health & Human Development. The main goal of 

the CCHN was to gain new insights into disparities in maternal and child health. CCHN was 

conducted as community-partnered participatory research (CPPR) involving five community 

partners across the five academic sites (Ramey et al., 2015) who participated in all phases of the 

research from planning to dissemination. 

Participating mothers were recruited after the birth of a child from five sites, including 

three urban cities (Los Angeles, Baltimore, and Washington, D.C.), one mixed urban-suburban 

site (Lake County, IL), and one rural site (Eastern North Carolina). Study personnel recruited 

mothers at 1 month after they had given birth and conducted home interviews and biomarker 

assessments 1, 6, 12, and 24 months later. For the subset of mothers who became pregnant again 

(referred to as a subsequent pregnancy), CCHN staff interviewed them in their homes and 

collected biomarkers during the second and third trimesters and at about 1.5 months postpartum. 

Interviewers were mostly local community members who received standardized training from 

study organizers in the protocol, community research, and cultural sensitivity from study 

organizers (O’Campo et al., 2016). Interviews used a combination of standardized scales and 

new instruments to measure individual, family, community and institutional stressors and 

resilience factors. Specifically, CCHN measured stress and resilience across various domains 

with multiple indicators using widely accepted standardized measures of discrimination and 

racial identity, all of which were collected via interviews. Biomarkers for neuroendocrine, 
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immune, and cardiovascular factors were also collected at 6, 12, and 24 months postpartum. For 

a complete overview of the CCHN study timeline, see Figure 1. 

Participants  

Participants in the CCHN Study who met the following criteria were eligible to 

participate: (1) Maternal age between 18 and 40; (2) Ability to conduct interviews in English or 

Spanish; (3) Self-identified as either White/Caucasian, Latina/Hispanic, and/or African-

American/Black; (4) Four or fewer children (5) Residence in one of the target zip codes for at 

least 6 months; (6) No plans to be surgically sterilized following the birth of the index child.  

Analyses for this study were conducted within a subset of participants who had blood 

pressure measurements taken 6 months after giving birth or 12 months after giving birth, and 

discrimination data 1 month after giving birth. In total, 1,180 of the 2,500 mothers had complete 

discrimination, racial identity, and blood pressure data. Out of a sample of 1,180, 608 mothers 

were Black, 252 mothers were Latina, and 321 were White. Given the local demographics, 

Washington, D.C. and Baltimore sites recruited more African American participants, while Los 

Angeles and Lake County recruited more Latina participants into the study. The 608 Black 

women were used as the sample for study 1, while the White and Latina mothers were analyzed 

in exploratory analyses.  

Procedures 

Women were recruited following the birth of a child and were followed for up to 2.5 

years, including pregnancy, birth, and postpartum of any subsequent child. Participants were 

recruited mainly from hospitals following birth with the exception of one site that recruited 

before birth. Mothers were interviewed individually in their homes using semi-structured 
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interview protocols at one-month post-partum (T1), 6 months post-birth (T2), 12 months post-

birth (T3), and 18 months post-birth (T4). If there was a subsequent pregnancy, participants were 

interviewed during the second trimester (P1), third trimester (P2) and 6-20 weeks postpartum 

(P3). Interviews were conducted in the participant’s language of choice (English or Spanish). 

Interviewers were also trained to collect blood pressure, height and weight for BMI, waist and 

hip measurements, and blood spots.  

Measures 

Lifetime Discrimination. The first measure is of lifetime discrimination, which was 

adapted from the Major Experiences of Discrimination Scale (NSAL and SASH version)(Kessler 

et al., 1999; Sternthal et al., 2011). The original scale was used to capture major experiences of 

unfair treatment in domains such as employment, education, housing, and interactions with the 

police that respondents had experienced over their lifetime. CCHN used an abbreviated version 

of the  scale (Sternthal et al., 2011; Williams et al., 2008). Items asked “Have you ever been 

unfairly discouraged by a teacher or advisor from continuing your education?” or “Have you 

ever been unfairly stopped, searched, questioned, physically threatened or abused by the police?” 

Two additional items (questions 1 and 2) on early life were added to CCHN based on earlier 

work (Sternthal et al., 2011; Williams et al., 2008). Participants were asked: “Think about when 

you were a child, age 16 or younger. At that time, did you ever feel you were personally 

discriminated against or were the target of prejudice, because of your race?” (Heldreth et al., 

2016; Krieger, 1990). Additionally, CCHN used a similar item to capture secondary or observed 

experiences of racism which asked “Think about when you were a child, age 16 or younger. At 

that time, did you ever feel someone close to you was discriminated against or was the target of 

prejudice because of their race?” (Dominguez et al., 2008; Heldreth et al., 2016; Krieger, 1990). 
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Participants could answer “yes” (scored as 1) or “no” (scored as 0) on the eight items leading to a 

total possible score of 0-8. For all items, if participants selected “yes,” they were asked to 

classify the type of discrimination that occurred as educational, employment, housing, personal 

or other.  

Lifetime Discrimination Subscores on Perceived Cause of Discrimination The lifetime 

discrimination scale contained follow-up questions on the attributed reason for discrimination 

adapted from prior work (Krieger et al., 2005; Williams et al., 1997). After a participant 

responded to an item, the interviewer asked the participant if the discrimination was due to their 

age, gender, ancestry/national origins, shade of skin color, language/accent, or height/weight. 

The participant could answer “yes” or “no” to each one. Only 6 of the 8 questions had this as 

follow-up since the first two questions explicitly asked if the discrimination was “because of 

your race.” Three separate subscores were created for attributions due to (1)  accent/ancestry, (2) 

race/skin color, and (3) non-racial/demographic factors including gender, age, and height/weight 

based on prior work by CCHN investigators (Heldreth et al., 2016).  For each item, a score of 1 

was given if the participant attributed the discrimination to any or all the reasons in the subscore 

(i.e. attributing an item to race or race and skin color would both be given a score of 1). Then all 

6 of the items were summed for each perceived caused subscore, ranging from a total score of 0-

6. 

Everyday Discrimination. A measure of everyday discrimination was also obtained.  

CCHN used the abbreviated Everyday Discrimination Scale (Forman, Williams, & Jackson, 

1997). This measure assesses the frequency of discrimination in everyday life, such as receiving 

poorer service in restaurants or stores, being treated with less respect or courtesy, and other 

chronic, routine, and less overt experiences of unfair treatment. In addition to the 9 items of the 
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original scale, the item “you are followed around in stores” was added later (Williams et al., 

2008) and was used here. Responses were provided on a 5-point scale ranging from “0 (almost 

every day)” to “5 (never).” Responses to each item were reverse coded before summing so that 

lower scores represented less frequent experiences of discrimination and higher scores 

represented more experience of discrimination. Everyday discrimination was calculated via sum 

score, according to the protocol outlined in the measure’s original publication (Williams, 1998), 

resulting in scores ranging from 0-50.  For subjects with 7 or more responses, partial imputation 

was used to construct the score by multiplying the score by a factor of 10/k, where k is the 

number of responses.  For those with 6 or less responses, the score was set to missing.  

Everyday Discrimination: Subscores on Perceived Cause of Discrimination.  CCHN is 

a large-scale study with many measures. Thus, several measures were abbreviated, including the 

Everyday Discrimination attribution measures. Although the original everyday discrimination 

measure asked for the perceived reason for discrimination after every question, CCHN amended 

the everyday discrimination and asked participants only once after the entire measure was 

completed as follows: “thinking about the experiences you just mentioned, what do you think 

were the reasons for them?” Like the lifetime discrimination measure, the participant could 

attribute the discrimination to any of six categories: their race, gender, ancestry/national origins, 

shade of skin color, language/accent, or height/weight.  

Scoring of everyday discrimination perceived cause subscores was as follows: “Less than 

once a year” and “never” categories were combined into the same category (0), and categories 1, 

2, 3, 4 (“any discrimination regardless of the degree”) were combined into the same category (1) 

to create a measure of no/rare discrimination versus yes. These 10 recoded questions were then 

summed from 0 to 10 to calculate the final score, with 0 being those who had no discrimination 
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reported and 10 being the most discrimination. Three components of this version were derived: 

racism (based on race and skin color), ancestry (based on ancestry and accent), and non-racial 

factors (based on gender, height, and weight).  

Racial Identity. The racial identity measure originated from research on ethnic identity 

studies. The scale was derived by modifying the Ego Identity Status measure created by 

psychologist Gerald Adams (Adams et al., 1987). An initial 14-item version of the scale was 

created in 1992 in research Jean Phinney and tested positive ethnic attitudes (5 items), ethnic 

identity achievement, including exploration and resolution of identity issues (7 items), and ethnic 

behaviors or practices (2 items) (Phinney, 1992). The two practice items were removed as they 

assessed a different concept, which lead to a 12-item version of the scale (Phinney & Ong, 

2007). Additional items with low factor loading scores (below .4) were dropped by the scale’s 

creator to increase the proportion of variance that was due to constituent indicators. The scale 

contains 6 items asking questions such as “I have a strong sense of belonging to my own ethnic 

group” and “I understand pretty well what my ethnic group membership means to me.” The 

response options lie on a 5-point scale, from 1 to 5 with 1 meaning “strongly disagree” and 5 

meaning “strongly agree.” The scale can also be split into two subscales (exploration and 

commitment) with equal numbers of items in each scale. In the present study, this was done so 

the scales would be equally weighted in analyses in which they were used in conjunction. The 

scores on the scale were averaged as per the original paper’s calculations (Phinney, 1992; 

Phinney & Ong, 2007).  

Blood Pressure. A Critikon Dinamap Vital Sign Monitor 2100 (G.E. Healthcare, 

Milwaukee, WI) was used to measure pulse blood pressure at timepoints T2 and T3 with the 

participant seated. The amount of time a participant was seated before measurement varied. Two 
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blood pressure readings separated by a 2-minute rest period were collected and averages of the 

diastolic and systolic values were calculated to increase the accuracy of the measurement. 1903 

mothers had blood pressure collected during the study. However, only 1209 of the 1903 mothers 

with blood pressure data had blood pressure taken at both timepoints. 1,648 of the mothers only 

had blood pressure data at T3. The remaining 264 mothers who had blood pressure at T2 and not 

T3 were added to the T3 variable to include as many participants as possible.  

Assumptions and Missing Data 

CCHN’s central Data Coordination and Analyses Center (DCAC) at Pennsylvania State 

University examined the variables for missing values and implemented procedures as follows. 

For per capita household income, 15% of mothers reported that they did not know their total 

household income and an additional 1% refused to report their total household income. Thus, 

CCHN DCAC imputed missing data for cost-of-living adjusted per capita household income, and 

this imputed variable was used in the present studies. For the present studies, all frequency 

distributions for all continuous measures were visually examined using histograms and normality 

assumptions were also assessed by examining skewness and kurtosis coefficients. For a 

breakdown of missing data by variables, see Figure 3. No additional imputation was done 

beyond these procedures.  

 

Study 2: Discrimination and Telomere Length in the Preconception Study 

Participants and Design 

The Preconception Study was a follow-up study to the larger CCHN study in which the 

investigators followed any mothers in three of the five sites who had subsequent pregnancies 

(Chicago, Washington D.C., and North Carolina) and could be contacted when the subsequent 
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child was a toddler. Home visits with mothers and the subsequent children were conducted twice 

approximately one year apart when the child was between 3 and 5 years old. Of the full CCHN 

sample recruited at one month after a birth (T1), 147 women had a subsequent child and 

participated in a follow-up interview during the second trimester (P1). An additional 29 women 

were identified as pregnant by their third trimester and had an interview during the third 

trimester (P2). Fifty-two more women were identified as pregnant later than third trimester and 

were interviewed after birth at 6-20 weeks postpartum (P3). In total, 242 of the women out of the 

possible 1,650 from the three study sites were identified as pregnant at some point and 

participated in at least one of the pregnancy or the post-partum follow-up assessments (14.7% 

including 148 in Lake County, 44 in Eastern North Carolina, and 50 in Washington D.C.). Of 

these 242 participants, 127 mothers (51.6%) were located and consented to take part in the 

follow-up study home visit when their subsequent child reached 4 years old (11 were in Eastern 

North Carolina, 18 in Washington D.C., and 98 in Lake County), and 104 of the 127 mother-

child pairs (81.9%) took part in a second follow-up home visit when their child was 

approximately 5 years old (78 were in Lake County, 17 in Washington D.C., and 9 in Eastern 

North Carolina).  

The Preconceptions Study sample contained 120 participants. Of these, 81 mothers had 

complete telomere, discrimination, and racial identity data. For a breakdown of where 

participants were lost, see Figure 4. Out of the 81 mothers, 14 identified as Black or African 

American, 26 identified as non-Hispanic White, and 41 identified as Latina/Hispanic. Latina 

participants could select their language of preference as English (44%) or Spanish (56%) for 

participation in the follow-up study. All White and Black participants selected English as their 
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language of choice. While a sample size of 81 mothers had sufficient power to analyze effects in 

the entire sample, it was not enough to do so by race, as in the first study.  

Procedure 

For an overview of the Preconceptions Study design, see Figure 2. The first study home 

visit took place when the subsequent child was approximately 3.5 years included an extensive 

maternal interview, biomarker collection, administration of the Differential Ability Scales (DAS) 

to children, and a videotaped mother-child interaction task. The second study home visit, when 

the child was approximately 4.5 years old, included a maternal interview, biomarker collection, 

and assessment of child cognitive function using the NIH Toolbox Early Childhood Cognition 

Battery.  

Measures: Telomeres 

Mothers had buccal cell samples collected 3 to 5 years after the end of CCHN. DNA was 

extracted from buccal cells via the Gentra Puragene buccal cell extraction kit (Qiagen, 

Germantown, MD). NanoDrop full-spectrum spectrophotometer was used to ascertain DNA 

quality, and was verified using Invitrogen Quant-iT dsDNA assay kit.  

Standard real-time quantitative polymerase chain reaction (qPCR) was used to estimate 

telomere length. Values were expressed as the ratio of the PCR generated concentration of the 

telomere gene (T) divided by the hemoglobin single (S) copy gene. Primers used were Tel1b 

[CGGTTTGTTTGGGTTTGGGTTTGGGTTTGGGTTTGGGTT], Tel2b 

[GGCTTGCCTTACCCTTACCCTTACCCTTACCCTTACCCT], hgb1 

[GCTTCTGACACAACTGTGTTCACTAGC], and 

hgb2 [CACCAACTTCATCCACGTTCACC].   
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Samples were run in triplicate and tested for reliability, with acceptable intra-assay 

(range: 0.1 - 6%; average = 1%) and inter-assay variability for both telomere and hemoglobin 

plates (range: 0.9- 4%; average = 2%; ICC = .995). Assays were run in two sets, with a subset of 

samples run in each set (ICC = .988). Telomere estimates between batches were homogeneous 

(R2=.96) with no significant differences in estimates.  

Results: Study 1 

Overview of Analyses 

First, descriptive statistics were calculated for all study variables. Means, standard 

deviations, minimum, maximum and skewness were computed to assess the distribution and 

normality of each variable. Next, bivariate correlations were calculated between all study 

variables. This included lifetime discrimination, everyday discrimination and their subscores for 

attributed causes, systolic blood pressure, diastolic blood pressure, racial identity, age, education, 

BMI, blood pressure medication, and income.   

Third, a series of linear regressions was computed to determine the effects of 

discrimination on blood pressure to test Hypotheses 1, 1a-1c, 2, and 2a-2c. First, regressions of 

lifetime and everyday discrimination on systolic and diastolic blood pressure were computed. 

These regressions controlled for age, blood pressure medication, BMI, income, and education. 

Then, regressions of the everyday and lifetime discrimination subscores for perceived causes 

were computed for both systolic and diastolic blood pressure. Each discrimination measure had 

subscores due to ancestry/accent-based discrimination, race/skin color-based discrimination, and 

non-racial discrimination (gender, age, and/or weight/height). In total, 16 linear regressions were 

tested 
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 Next, to test Hypotheses 3, 3a-3c 4, and 4a-4cmodels were computed to test interactions 

between the two discrimination measures and racial identity on the two blood pressure outcome 

variables. The racial identity variable had 2 subscales: exploration and commitment.  

All scales and perceived cause subscores were not tested in interaction models for both 

discrimination measures to avoid Type 1 errors, as stated in the hypotheses. Lifetime and 

everyday discrimination had 3 subscores and racial identity had 2 subscales. Thus, if all scales 

and subscores were tested on both systolic and diastolic blood pressure, it would total 48 

interaction models. Only the full lifetime discrimination scale, ancestry/accent-based everyday 

discrimination scale and accent/ancestry-based lifetime discrimination scale were tested on 

systolic blood pressure as those were the significant linear models. This resulted in 9 total 

interaction models: full lifetime scale x full identity scale on systolic blood pressure, full lifetime 

scale x commitment identity subscale on systolic blood pressure, full lifetime scale x exploration 

identity subscale on systolic blood pressure, and the same equations for ancestry/accent-based 

everyday discrimination and ancestry/accent-based lifetime discrimination. 

Descriptive Findings 

A full list of descriptive statistics for Black mothers, including sample demographic data, 

can be found in Table 1. Mothers ranged in age from 18 to 41 with a mean age of 24.25. This 

mean was within one standard deviation of the mean age in the full CCHN sample of 25.56. BMI 

for mothers ranged from 15 to 57 with a mean of 30.8. This mean is clinically defined as obese, 

which would be abnormally high if not for the fact that many of the mothers had given birth six 

months earlier, which is why the CCHN sample has high numbers overweight or obese mothers 

(Ross et al., 2019). Mean BMI was within 1 standard deviation of the overall CCHN mean of 

29.66. Household per capita income ranged from $0 to $100,000 with a mean of $9,803.81. This 
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was within 1 standard deviation of the CCHN full sample mean of 10,830 which was a largely 

very low-income sample. Education (in years) ranged from 2 to 26 with a mean of 12.97, 

meaning the average participant graduated high school but not college. This mean was within 1 

standard deviation of the full CCHN sample mean of 12.92. 

Everyday discrimination scores ranged from 0 to 41 with a mean of 11.32. This mean 

was within one standard deviation of the everyday discrimination mean from a previously 

published CCHN study of fathers of 9.84 (Bamishigbin et al., 2017). In terms of frequency for 

the everyday attribution subscores: 19% attributed the discrimination to ancestry or accent (9% 

to ancestry and 10% to accent), 36% to race or skin color (24% to race/ethnicity and 12% to skin 

color) and 45% to non-racial factors (20% to gender, 17% to age, 8% to height/weight). 

 Lifetime discrimination scores ranged from 0 to 6 with a mean of 0.78. This mean was 

within 1 standard deviation of the mean of the same scale (1.01) in a recent study of 71 Black 

women using the same measure (Beatty Moody et al., 2019). In terms of frequency of the 

perceived cause lifetime subscores: 26% attributed the discrimination to ancestry or accent (14% 

ancestry 12% accent), 42% to race or skin color (30% race ethnicity, 12% skin color), and 32% 

to demographic factors (14% gender 7% to height/weight, 12% to age). Racial identity scores 

ranged from 1 to 5 with a mean of 3.67. This was within 1 standard deviation of the mean from 

the original study that used the scale of 2.94 (Phinney, 1992). Overall, the discrimination and 

racial identity scales were consistent with previously published findings. 

Bivariate Correlations  

For all bivariate correlations, see Table 2.  All correlations were run listwise on the 

sample of 608 Black mothers. Lifetime and everyday discrimination were significantly correlated 
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with one another (r= 0.29, p<.01.) As expected, the two blood pressure measures were highly 

intercorrelated (r=.71, p<.01) and both were significantly correlated with BMI (systolic: r=.29, 

p<.01, diastolic: r=.36, p<.01).  The lifetime discrimination measure was significantly correlated 

with both systolic and diastolic blood pressure (r=.09, p<.01 for both). Racial identity was 

significantly though modestly associated with systolic blood pressure (r=.07, p<.05) but not 

diastolic (r=.01, p> 05). Racial identity was not significantly correlated with any discrimination 

measure. 

Linear Regressions 

Lifetime discrimination. For full results of linear regression analysis, see Tables 3-18. 

Tests of Hypothesis 1 revealed a significant effect of lifetime discrimination on systolic blood 

pressure was found (t=2.01 p=.04). This meant that a 1-point increase in lifetime discrimination 

score for resulted in a .82 mmHg increase in systolic blood pressure adjusting for income, blood 

pressure medication, education, BMI, and age. There was not a significant effect of lifetime 

discrimination on diastolic blood pressure. 

Lifetime Discrimination: Attributions due to Perceived Causes. Test of Hypothesis 1A 

revealed a significant effect of ancestry/accent-based lifetime discrimination on systolic blood 

pressure (t=1.98 p=.05). This meant that a 1-point increase in ancestry/accent-based lifetime 

discrimination score resulted in an 8.11 mmHg increase in systolic blood pressure adjusting for 

income, blood pressure medication, education, BMI and age. 

Everyday Discrimination: Full Scale. There were no significant effects of the complete 

everyday discrimination scale on systolic blood or diastolic blood pressure as predicted by 

Hypothesis 2. However, significant effects were found when the subscores were tested.  
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Everyday Discrimination: Attributions to Perceived Causes. A test of Hypothesis 2A 

found that ancestry/accent-based discrimination variable was significantly associated with 

systolic blood pressure (t=-2.47, p=.01). A 1-point increase in the ancestry/origin discrimination 

scale resulted in a 7.8 mmHg increase in systolic blood pressure over and above the effects of 

age, BMI, education, blood pressure medication, and income. In contrast, there was no effect of 

ancestry/accent-based discrimination on diastolic blood pressure. There were no effects of non-

racial discrimination or race/skin color based discrimination on either measure of blood pressure, 

as revealed by tests of hypotheses 2B and 2C. A significant exploratory effect of demographic-

based discrimination (gender, age, weight, height) on systolic blood pressure was found in White 

mothers (t =1.98, p=.04). A 1-point increase in the demographic-based discrimination scale 

resulted in a 2.82 mmHg increase in systolic blood pressure for White mothers.  

Interaction Models 

None of the nine interactions of discrimination and racial identity on either systolic or 

diastolic blood pressure were significant for the full model. There were no significant 

interactions between overall lifetime discrimination and the three identity measures (full scale, 

exploration subscale, commitment subscale). Furthermore, there were no significant interactions 

between the ancestry/accent-based lifetime discrimination and the three identity measures.  The 

same was true for ancestry/accent based everyday discrimination 

Summary of Findings for Study 1 

In sum, a total of 25 regression models were run to test the hypothesized effects of 

discrimination on blood pressure in Black mothers. Of those, 3 significant effects were found: 

First, there was an effect of lifetime discrimination on systolic blood pressure followed by an 
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effect of ancestry/accent-based lifetime discrimination on systolic blood pressure. The higher a 

Black mother’s lifetime discrimination was, the higher her systolic blood pressure was 12 

months later. Second, there was a parallel effect of ancestry/accent-based everyday 

discrimination on systolic blood pressure. The more discrimination a mother reported based on 

her accent or ancestry, the higher her resting systolic blood pressure. Third, although there was 

no effect of non-racial everyday discrimination (gender, weight, height, age) on blood pressure in 

Black mothers, exploratory analyses revealed a significant effect on systolic blood pressure (but 

not diastolic) in White mothers. No other significant effects were found in White or Latina 

mothers.  

Results: Study 2 

Overview of Analyses 

  In order to assess the distributions and properties of each variable, means, standard 

deviations, minimum, maximum and skewness were computed. Bivariate correlations were then 

calculated between all continuous variables in the study. This included lifetime discrimination 

and its attribution measures, everyday discrimination and its attribution measures, telomere 

length, racial identity, age, BMI, education, and income. Next, a series of linear regressions was 

computed to determine the effects of discrimination on telomere length to test the Study 2 

hypotheses. First, regression equations for lifetime and everyday discrimination predicting 

telomere length were computed controlling for age, income, BMI and education across all 

race/ethnic groups, as the sample and subgroups were small.  

Additional regressions tested the three perceived cause subscores of each discrimination 

measure predicting telomere length with the aforementioned controls in the models: 
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discrimination based on ancestry/accent, race/skin color or non-racial discrimination (gender, 

age, and weight/height). This resulted in 6 models, one each for each subscale. Next, models 

were computed to test interactions of discrimination and racial identity on telomere length. Using 

the same methodology as first study, only scales that were significantly associated with telomere 

length were tested. The racial identity variable had 2 subscales: exploration and commitment. 

This resulted in 6 total regressions predicting telomere length: lifetime discrimination x full 

identity scale, lifetime discrimination x commitment identity subscale, lifetime discrimination x 

exploration identity subscale, and the same models for the everyday discrimination 

ancestry/accent subscale. 

Descriptive Findings 

A full list of descriptive statistics and demographic data is presented in Table 19.  

Mothers ranged in age from 18 to 39 with a mean age of 27.13. This mean was within one 

standard deviation of the mean age in the full CCHN sample of 25.56. Household per capita 

income ranged from $0 to $100,000 with a mean of $16,102. This was within 1 standard 

deviation of the CCHN full sample mean of $11,830. As in Study 1, the majority of sample was 

low-income. Education (in years) ranged from 6 to 21 with a mean of 13.02, indicating that the 

average participant completed high school. This mean was within 1 standard deviation of the full 

CCHN sample mean and of 12.92. These descriptive statistics confirm that this was a low SES 

sample overall.   

Everyday discrimination scores ranged from 0-35 with a mean of 10.97. This mean was 

within one standard deviation of the everyday discrimination mean from a previously published 

CCHN study of 9.84 (Bamishigbin et al., 2017), and one standard deviation from the full CCHN 

sample mean of 10.42. Lifetime discrimination scores ranged from 0 to 3 with a mean of 1.52. 
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This mean was within 1 standard deviation of the mean of the same scale (1.21) in a recent study 

of 71 Black women using the same measure (Beatty Moody et al., 2019). Furthermore, the mean 

was within one standard deviation of the full sample Study 1 mean of 1.78.   Racial identity 

scores ranged from 1 to 4.83 with a mean of 3.36. This was within 1 standard deviation of the 

published mean of the original scale of 2.94 (Phinney, 1992; Phinney & Ong, 2007). Overall, the 

discrimination and racial identity scales were consistent with previously published findings. 

Correlations  

Table 20 shows the bivariate correlations calculated for Study 2. All correlations were 

run listwise for 81 mothers. Lifetime and everyday discrimination were significantly correlated (r 

= 0.24, p<.05). Telomere length was significantly correlated only with the ancestry/accent 

subscale of everyday discrimination (r=.23, p<.05) but not with the race or non-racial perceived 

cause subscores. Racial Identity was only correlated with the non-racial everyday discrimination 

subscale. 

Linear Regressions 

Lifetime Discrimination: For full results of linear regression analysis, see Tables 21 

through 28. Tests of Hypothesis 1 revealed a significant effect of lifetime discrimination on 

telomere length (t=-2.51 p=.01). This meant that a 1-point increase in lifetime discrimination 

score for mothers resulted in a -.12 T/S (telomere to standard ratio) decrease over and above the 

effects of income, BMI, education, age. There were no effects of any lifetime discrimination 

subscale on telomere length, tested in Hypotheses 1A-1C. 

Everyday Discrimination: A test of Hypothesis 2 revealed there was no significant effect 

of the complete everyday discrimination scale on telomere length. However, a significant effect 
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was found for Hypothesis 2A when the perceived cause subscores were tested. The 

ancestry/accent-based discrimination variable was significantly associated with telomere length 

(t=-2.18, p=.03). A 1-point increase in the ancestry/accent-based everyday discrimination scale 

resulted in a .14 T/S decrease over and above the effects of age, education, BMI, and income. 

Regarding hypotheses 2B and 2C, there was no significant effect of demographic or race-based 

discrimination on telomere length in the sample.  

Interaction Models 

 For the results of the full models of Hypotheses 3-4C testing interaction effects, see 

Tables 29 and 30, as well as Figures 5 and 6. Tests of Hypothesis 3 revealed no significant 

interactions between the lifetime discrimination or its perceived cause subscores and the racial 

identity scale or its subscales on telomere length. Tests of hypothesis 4 revealed no significant 

interactions between the full everyday scale and the racial identity scale or its subscales on 

telomere length. However, there was a marginally significant interaction between the everyday 

discrimination based on ancestry/accent subscale and the full racial identity scale (t=-1.97, 

p=.052), as predicted by Hypothesis 4a. This meant that the effect of the ancestry/accent-based 

everyday discrimination scale on telomere length changed based on the level of racial identity a 

participant reported. The nature of the effect was that higher everyday discrimination was 

associated with shorter telomere length only if a mother had a low racial identity score. This 

suggests that having high racial identity modifies or attenuates the effect of everyday 

discrimination on telomere length (see Figure 5). There was also a significant interaction 

between the ancestry/accent everyday subscale of everyday discrimination and the racial identity 

commitment subscale (t =-2.17, p=.03) shown in Figure 6. This meant that the effect of the 
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ancestry/accent-based everyday discrimination scale on telomere length changed based on how 

much commitment a participant had to their race. 

Summary of Findings for Study 2 

There was a main effect of a mother’s lifetime discrimination on her telomere length 7.84 

years later, such that the more lifetime discrimination a mother reported throughout her lifetime, 

the shorter her telomeres. There were no effects of the lifetime discrimination attributed to a 

specific perceived cause on telomere length. Mirroring the blood pressure findings, there was no 

significant effect of the complete everyday discrimination scale on telomere length, but a 

significant effect of everyday discrimination due to ancestry/accent subscale on telomere length. 

However, there were no significant effects of the other two perceived cause subscores (non-

racial, race/skin color) on telomere length.  

Unlike the blood pressure findings, there was a significant interaction between racial 

identity and the everyday discrimination due to accent/ancestry on telomere length, such that the 

effect of this form of discrimination on telomere length depended on the level of racial identity. 

Specifically, the effect was driven by mothers who reported both higher discrimination and lower 

racial identity, who had the shortest telomere length in the sample. Additionally, there was an 

interaction between everyday discrimination due to ancestry/accent and the racial identity 

commitment subscale. The nature of this interaction was the same as the one using the full racial 

identity scale; mothers with higher discrimination and lower commitment had the shortest 

telomere length.  

Discussion 

Overview of Results for Both Studies 
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 In sum, in Study 1 on Black mothers, lifetime discrimination was associated with systolic 

blood pressure. Additionally, both everyday and lifetime discrimination based on one’s 

ancestry/accent were associated with systolic blood pressure. In Study 2, with a multi-ethnic 

sample, lifetime discrimination was associated with telomere length, as was everyday 

discrimination based on ancestry/accent. Additionally, everyday discrimination based on 

ancestry/accent interacted with racial identity in effects on telomere length. Ancestry/accent-

based everyday discrimination also interacted with the subscale of commitment to one’s race on 

telomere length.  

  Overall, the results of Study 1 on blood pressure provided mixed or little evidence for 

the hypotheses. Only three of the 25 tests on discrimination and blood pressure were consistent 

with the hypotheses, but they all occurred for systolic blood pressure. There were also effects of 

both everyday and lifetime discrimination attributed to accent/ancestry on systolic blood 

pressure. However, there were no significant interaction effects between either discrimination 

measure or the perceived cause of discrimination with racial identity.  

 In Study 2, the telomere findings were stronger overall, although they were not all 

consistent with hypotheses. There was an effect of the lifetime discrimination on telomere length 

as predicted, but no effects of discrimination attributed to specific causes. In contrast, there was 

no effect of everyday discrimination on telomere length, yet there was an effect of everyday 

discrimination attributed to ancestry/accent. Additionally, there was a marginally significant 

interaction between everyday discrimination attributed to ancestry/accent and racial identity, 

suggesting that racial identity is a possible moderator of adverse discrimination on telomere 

attrition. Racial identity served as a protective factor, such that mothers with high discrimination 

and high racial identity had longer telomeres than mothers with high discrimination and low 
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racial identity. There was accounted for by the significant interaction between everyday 

discrimination attributed to ancestry/accent and the commitment component of racial identity.  

These findings are novel and notable and should be replicated.  

 Results are discussed beginning with findings related to resting blood pressure and then 

telomere length, followed by overall strengths and limitations of the study methodology. Finally, 

implications and future directions are discussed. 

Consistency between Studies and with the Literature  

 There were several similarities between the results of the two studies in this dissertation. 

Both studies found effects of lifetime and of everyday discrimination based on ancestry/accent. 

While there were significant effects of discrimination attributed to ancestry/accent, we found no 

significant effects of lifetime or everyday discrimination attributed to race/skin color-based in 

either study. This finding suggests that discerning between types of racial discrimination is 

critical. People of color feel discriminated against not just because of the color of their skin, but 

due to hundreds of years of disenfranchisement and oppression which may be captured best by 

ancestry. This suggests that understanding one’s heritage and culture, which are components of 

racial identity, is important, even though there were no interactions of discrimination and identity 

on blood pressure.   

 The findings on everyday discrimination based on ancestry/accent on both resting blood 

pressure and telomere length strengthens previous evidence of discrimination affecting multiple 

systems across the body. Stress and discrimination are intertwined (Paradies, 2006, 2016; Suglia 

et al., 2010; Zeiders et al., 2014).  Lifetime discrimination is a long-term measure that asks about 

specific discriminatory events that happened throughout the course of a participant’s life, similar 

to the Stressful Life Events scale. In fact, CCHN has a modified version of the Life Events Scale, 
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which is significantly correlated with lifetime discrimination in Black mothers (r=.26, p<.05). 

These findings suggest that discrimination may affect telomere length via the same well-

evidenced mechanisms as chronic stress (Epel et al., 2004). Further, studies have found an 

association between chronic stress and discrimination (Coogan et al., 2020; Fuller-Rowell et al., 

2012).  

Blood Pressure Literature 

 Findings on lifetime discrimination were consistent with findings in the literature. The 

association between lifetime discrimination and resting blood pressure in Black adults reported 

by Sims (2012) was replicated and expanded to a new population of low-income mothers using a 

different measure of lifetime discrimination. Thus, this finding further reinforces the connection 

between discrimination and resting blood pressure. Lifetime discrimination was significantly 

associated with resting blood pressure, while everyday discrimination was not, identical to the 

findings of Sims (2012) which found a significant effect of lifetime discrimination on systolic 

blood pressure and no significant effect of everyday discrimination. This suggests that different 

scale measures of discrimination may capture different experiences. Lifetime measures reflect 

more structural causes (e.g. housing, education) and everyday measures chronic daily events 

(e.g. microaggressions, being followed around a store). Both may be important factors in studies 

of cardiovascular health, but these results point to chronic measures of lifetime discrimination as 

more potent.   

 Of note, Sims’ study did not have measures of attributions for discrimination as we did in 

this dissertation. The initial analyses in this study of the full scales suggested a discrepancy 

between the effect of lifetime and everyday discrimination on blood pressure, while analysis of 
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the subscores attributing the discrimination to specific causes revealed a consistent effect of 

ancestry/accent-based discrimination for both measures.  

 The effects of the everyday discrimination scale, and its perceived cause subscores 

further points to the importance of attributions for discrimination. The perceived cause subscores 

were designed to determine why the participant felt discriminated against, which varies from 

item to item. For example, in the lifetime measure, the number of Black mothers who said “they 

were discouraged by a teacher for pursuing a higher education” and were “unfairly treated by 

health care professionals when seeking care” were nearly the same (N=45 and N=53 

respectively). Eleven of the mothers attributed the education item to ancestry/accent while 32 of 

the mothers attributed it to gender, height, or weight (non-racial factors). On the other hand, 28 

of the mothers attributed healthcare discrimination to ancestry/accent while only 8 mothers 

attributed it to non-racial factors. Thus, having participants attribute the reason for discrimination 

adds meaningful information to measures that would otherwise be overlooked. Thus, the findings 

of this dissertation exemplify the need to use attributional measures in combination with 

frequency measures of discrimination.    

  Another factor to consider is differentiating between racial and non-racial discrimination. 

The exploratory analyses found no significant effect of everyday discrimination in White 

mothers but found a significant effect of non-racial discrimination such that White mothers with 

higher levels of non-racial discrimination had high blood pressure. This issue may explain the 

null and inverse findings of the effect of discrimination on health outcomes in a mixed-race 

sample (Krieger & Sidney, 1996), which found that racial differences in resting blood pressure 

were smallest at moderate levels of racial discrimination and greatest at the lowest level of 

racial discrimination. However, the authors only used a measure of racial discrimination and 
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did not account for non-racial discrimination. Guyll (2001) found no significant effect of the 

same everyday discrimination scale used in this dissertation on resting blood pressure, but a 

significant association between the scale and blood pressure reactivity. However, the study did 

not discern or test for the reason for discrimination. Furthermore, Dressler (1996) found no effect 

of workplace discrimination on resting blood pressure in a sample of Black employees, however 

their measure of discrimination did not ask the employees to attribute the reason for 

discrimination.  

Telomere Literature 

 Findings on telomere length were also consistent with the small literature on this topic. 

The main effect of lifetime discrimination on telomere length replicates the findings of Lee 

(2017), showing a main effect of the same lifetime discrimination measure on telomere length. 

These results extend the findings of Black adults to a predominantly low-income maternal 

sample.  

 The findings on everyday discrimination and telomere length were somewhat consistent 

with the literature as well. While this study did not replicate Liu’s (2017) finding of a main effect 

of everyday discrimination on telomere length, there was a significant effect of the everyday 

discrimination based on ancestry/accent in controlled analyses. It is unlikely that a specific race 

was driving the effect as there were no significant mean differences by race in the lifetime 

discrimination full scale (p=.44), ancestry/accent based everyday discrimination (p=.41), or 

telomere length (p=.94). This finding suggests that daily instances of discrimination probably 

represent a larger pattern of interactions and chronic stress that contribute to expedited cellular 

aging. Previous studies measured discrimination and telomere length no more than three years 

apart, while this study measured them at least five years later. Analyses also found that multiple 
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measures of discrimination were associated with telomere length in a sample of Black women, 

matching the findings of Beatty Moody (2019). 

 The interaction between racial identity (both the full scale and commitment subscale) and 

ancestry/accent-based everyday discrimination on telomere length is consistent with hypotheses 

and adds to findings in the few other studies on identity-related factors and discrimination. 

Findings in the current study were similar in nature to Brody (2016), which found that social 

support ameliorated the effect of discrimination in epigenetic aging. Social support served as a 

protective factor against discrimination, as racial identity did in the present study, where 

participants high in discrimination and high in support had longer telomeres than those with high 

discrimination and low support. The interaction effect found in this study is similar to the 

findings of Chae (2014), who found that those with high anti-Black bias and high racial 

discrimination had the shortest leukocyte telomere length. Anti-Black bias is a concept focused 

on the negative aspects of race while the identity measure in this study focused on the positive 

aspects. Thus, anti-Black bias would accelerate telomere shortening while positive factors, such 

as support or racial identity, would prevent attrition, which may explain the opposite findings of 

Chae (2014) and the present study.  

 Overall, the findings of both studies highlight the complexities of operationalizing 

discrimination and suggest that the inconsistent results in the literature are partially due to the 

limited nature of the discrimination measures used. Future studies should look to use measures 

that capture both lifetime experiences of discrimination and chronic everyday occurrences of 

discrimination, which combined fully constitute the construct. Additionally, studies should 

ensure that the attribution of discrimination is measured because identical experiences may be 

perceived as occurring for different reasons depending on one’s group.  
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Strengths and Limitations  

This study had methodological strengths and limitations. The longitudinal design, which 

included assessments of mothers over many years was a clear strength. The study used 

community-based participatory research methods that enabled the inclusion of an understudied 

population of predominantly low-income minority mothers. This study included measures of 

both acute everyday and chronic lifetime discrimination, which is not commonplace in the 

literature. In addition, analyses tested the effects of discrimination attributed to specific factors 

such as race, gender, and weight. Racial identity is generally remains stable over time (Kramer et 

al., 2015), which supports the finding that racial identity and telomere were related despite being 

taken 7 years apart. However, it would be beneficial to replicate this with telomere length 

measured at several timepoints 

Some limitations should also be noted. Despite the longitudinal design, causal 

relationships between variables cannot be inferred. Ideally, future studies should assess blood 

pressure and telomere length at multiple time points in large samples over long time spans along 

with many other health outcomes and biomarkers. Studies should measure discrimination at 

multiple timepoints to explore stability of the measures and the directionality of effects.  

 Additionally, intersectionality was not directly examined, which could be done by 

comparing mothers who attributed discrimination to race/skin color and gender versus those who 

only attributed it to one of those factors. Future studies should account for the perceived cause of 

discrimination to compare multiple-reason instances of discrimination versus single reason 

instances. This research could expand the findings of how intersectionality amplifies health 

disparities, and test if intersectional discrimination affects health outcomes more than single-

reason discrimination.  
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The self-report items only measure discrimination on an individual level, not group or 

community level. Work on systemic racism at the population level is needed as well. Future 

studies should test effects of systematic and institutionalized racism on blood pressure and 

telomere length if possible, by conducting large scale population studies. Future work could also 

account for family, neighborhood, and region of the United States. As previously mentioned, we 

were unable to test effects in specific races/ethnicities due to sample size in Study 2. Future 

studies should look to replicate the telomere findings of this dissertation in a larger sample and 

analyze within-race/ethnicity effects.  

Implications and Conclusions  

These findings have potential implications for maternal health in people of color. Racial 

inequality and discrimination are major issues in contemporary American society. Racism 

continues to plague Black Americans on both an individual and systematic level. In addition to 

the sociopolitical racial disenfranchisement, health disparities pose additional risk to American 

minorities. This dissertation links the sociopolitical issue of discrimination at the individual level 

to specific biomarkers implicated in health disparities. Additionally, racial identity was found to 

modify the negative health outcomes associated with discrimination. Racial identity may thus be 

a protective factor with respect to the harmful effects of discrimination at the psychosocial level. 

This dissertation furthers our understanding of the biological wear and tear of racial 

discrimination and other forms of discrimination on mothers. Furthermore, it suggests that 

socialization with respect to racial identity may deserve greater attention. 
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Table 1: Descriptive Statistics for Black Mothers with Covariates in Study 1 

 

 

  Min     Max            Mean           Std Dv.   Skew Kurt. 

Demographic Factors     1.10 -.60 

    Age 18.10 41.69 24.25 4.96711 .68 .31 

    Education 2.00 20.00 12.79 2.077 .63 .38 

    BMI 15.70 57.00 30.80 8.19 1.69 2.80 

    Income  .00 100000 9803.81 10803.51   

Discrimination     1.39 -1.01 

    Lifetime Full .00 6.00 1.92 1.17 1.59 -.99 

    Lifetime (Ances) .00 4.00 .78 .33 1.93 -1.32 

    Lifetime (Race) .00 3.00 .43 .41 1.63 -1.03 

    Lifetime (Demo) .00 4.00 .29 .63 1.65 .28 

    Everyday Full .00 41.00 11.32 8.19 1.40 1.26 

    Everyday (Ances) .00 9.00 2.41 1.43 1.53 1.14 

    Everyday (Race)) .00 10.00 1.55 2.47 1.52 1.20 

    Everyday (Demo) .00 10.00 1.50 2.42   

Racial Identity     .66 -.15 

    Full Scale 1.00 5.00 3.67 1.58 -.24 -.31 

    Exploration 1.00 5.00 2.32 .86 .99 -.30 

    Commitment 1.00 5.00 3.02 .90   

Blood Pressure       

    SBP 77.67 168.00 112.57 12.23 .52 -.78 

    DBP 49.67 118.33 75.14 10.09 .54 .79 
N=608 

Ances=Ancestry/Accent Subscale 

Race=Race/Skin Color Subscale 

Demo= Non-Racial Demographic Subscale  
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Table 2: Correlations for all Study 1 Variables in Black Mothers with Covariates 

 

Everyday 

Disc 

Everyday 

(Ances) 

Everyday 

(Race) 

Everyday 

(Demo) 

Lifetime 

Disc 

Lifetime 

(Ances) 

Lifetime 

(Race) 

Lifetime 

(Demo) 

Racial 

Identity Age Income  BMI Education SBP DBP 

Everyday Disc  1 .272** .588** .565** .286* .203** .257** .219** .022 -.062 .038 -.021 -.037 -.010 -.033 

Everyday (Ances) 
  1 .260** .350** .089* .226** .148** .066 -.023 -.025 -.084* .045 -.048 -.079 -.024 

Everyday (Race) 
   1 .626** .407** .252** .400** .303** .000 .041 .078 .019 .089* .022 -.032 

Everyday (Demo)     1 .360** .247** .332** .355** -.021 -.061 -.042 .010 .000 .019 -.022 

Lifetime Disc      1 .381** .666** .512** .022 .153* .040 .022 .116** .084* .034 

Lifetime (Ances)       1 .443** .344** .036 .078 -.010 -.003 .063 .040 .041 

Lifetime (Race) 

 
       1 .544** .008 .121* .037 .008 .109** .080* .029 

Lifetime (Demo) 
        1 .003 .12** .025 -.018 .110** .107** .029 

Racial Identity 
         1 .109* .064 .040 .049 .056 .051 

Age           1 .171** .130** .424** .250** .225** 

Income            1 -.028 .308** .003 .036 

BMI             1 .006 .282** .356** 

Education              1 .021 .003 

SBP               1 .705** 

DBP                1 

         

  

*. Correlation is significant at the 0.05 level (2-tailed). **.Correlation is significant at the 0.01 level (2-tailed)                                                                                                                                                 

N=608 
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Table 3: Linear Regression of Lifetime Discrimination Full Scale on Systolic Blood Pressure in 

Black Mothers with Covariates 

Variable B St. Error Beta t p 

(Constant) 97.99 3.50  27.97 .01 

Lifetime Discrimination .82 .40 .07 2.01 .04 

Income .01 .01 .01 .16 .86 

Age .61 .10 .25 2.8 .01 

BMI .42 .05 .28 7.25 .01 

Education .05 .24 .01 .24 .80 

BP Medication 17.97 2.55 .28 7.05 .01 

Table 4: Linear Regression of Lifetime Discrimination Full Scale on Diastolic Blood Pressure in 

Black Mothers with Covariates 

Variable B St. Error Beta t p 

(Constant) 57.92 2.86  20.21 .01 

Lifetime Discrimination .05 .32 .01 .16 .86 

Income .01 .01 .03 1.00 .31 

Age .44 .08 .21 5.23 .01 

BMI .40 .04 .33 8.84 .01 

Education -.51 .20 -.10 -2.47 .01 

BP Medication 22.42             6.21 .23 4.23 .01 
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Table 5: Linear Regression of Lifetime Discrimination Ancestry/Accent Subscale on Systolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t p 

(Constant) 112.26 4.95  22.65 .01 

Lifetime (Ances) 8.11 3.73 -12 2.17 .03 

Income .01 .01 .06 1.03 .30 

Age -.11 .13 -.06 -.81 .41 

BMI .19 .09 .12 2.08 .03 

Education 112.26 4.95 .19 22.65 .01 

BP Medication -8.11 3.73 -.12 -2.17 .03 

Table 6: Linear Regression of Lifetime Discrimination Ancestry/Accent Subscale on Diastolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t p 

(Constant) 59.32 3.50  16.04 .01 

Lifetime (Ances) 1.17 1.60 .04 .73 .46 

Income .01 .01 .08 1.38 .16 

Age .01 .14 .01 .04 .96 

BMI .25 .11 .13 2.16 .03 

Education .04 .25 .01 .16 .86 

BP Medication 33.48 8.05 .25 4.15 .01 
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Table 7: Linear Regression of Lifetime Discrimination Race/Skin Color Subscale on Systolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 114.21 3.47  27.21 .01 

Lifetime (Race) 1.48 1.35 .04 1.09 .27 

Income .01 .01 -.01 -.16 .86 

Age .52 .10 .21 5.07 .01 

BMI .35 .05 .23 6.31 .01 

Education -.47 .25 -.08 -1.87 .06 

BP Medication 14.41 2.47 .22 5.83 .01 

Table 8: Linear Regression of Lifetime Discrimination Race/Skin Color Subscale on Diastolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 59.57 2.81  21.20 .01 

Lifetime (Race) .26 .58 .01 .46 .64 

Income .01 .00 .03 .98 .32 

Age .36 .08 .17 4.33 .01 

BMI .39 .04 .31 8.62 .01 

Education -.47 .20 -.09 -2.33 .02 

BP Medication 11.39 1.99 .21 5.7 .01 
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Table 9: Linear Regression of Lifetime Discrimination Non-Racial Subscale on Systolic Blood 

Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 111.99 4.96  22.57 .01 

Lifetime (Demo) 10.15 6.10 .09 1.66 .09 

Income .01 .01 .09 1.38 .16 

Age -.12 .13 -.07 -.93 .34 

BMI .20 .09 .13 2.26 .02 

Education -.39 .27 -.11 -1.45 .14 

BP Medication 10.15 6.10 .09 1.66 .09 

Table 10: Linear Regression of Lifetime Discrimination Non-Racial Subscale on Diastolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 65.27 3.87  16.84 .01 

Lifetime (Demo) -.28 .21 -.07 -1.29 .19 

Income .01 .01 .08 1.42 .15 

Age -.14 .10 -.09 -1.38 .16 

BMI .44 .07 .36 6.32 .01 

Education -.17 .21 -.05 -.81 .41 

BP Medication 11.16 4.71 .13 2.36 .01 
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Table 11: Linear Regression of Everyday Discrimination Full Scale on Systolic Blood Pressure 

in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 94.35 3.57  26.39 .01 

Everyday 

Discrimination 

-.01 .05 -.01 -.09 .92 

Income .01 .01 -.01 -.19 .84 

Age .53 .10 .21 5.13 .01 

BMI .35 .05 .23 6.29 .01 

Education -.46 .25 -.07 -1.84 .06 

BP Medication 14.26             2.47          .21 5.77 .01 

Table 12: Linear Regression of Everyday Discrimination Full Scale on Diastolic Blood Pressure 

in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 60.06 2.88  20.79 .01 

Everyday 

Discrimination 

-.03 .04 -.02 -.80 .42 

Income .01 .00 .03 1.02 .30 

Age .36 .08 .17 4.33 .01 

BMI .38 .04 .31 8.61 .01 

Education -.47 .20 -.09 -2.33 .02 

BP Medication 11.45             1.99               .21 5.73 .01 
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Table 13: Linear Regression of Everyday Discrimination Ancestry/Accent Subscale on Systolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 94.92 3.46  27.38 .01 

Everyday (Ances) 7.8 1.91 .18 2.47 .01 

Income .01 .01 -.01 -.40 .68 

Age .52 .10 .21 5.09 .01 

BMI .35 .05 .23 6.34 .01 

Education -.46 .25 -.07 -1.86 .06 

BP Medication 14.30             2.45              .22 5.82 .01 

Table 14: Linear Regression of Everyday Discrimination Ancestry/Accent Subscale on Diastolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 59.72 2.81  21.18 .01 

Everyday (Ances) -.26 .25 -.03 -1.02 .30 

Income .01 .01 .03 .90 .36 

Age .36 .08 .17 4.35 .01 

BMI .38 .04 .31 8.56 .01 

Education -.46 .20 -.09 -2.29 .02 

BP Medication 11.37             1.99 .21 5.69 .01 
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Table 15: Linear Regression of Everyday Discrimination Race/Skin Color Subscale on Systolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 94.39 3.47  27.19 .01 

Everyday (Race) .07 .18 .01 .43 .66 

Income .01 .01 -.01 -.26 .79 

Age .52 .10 .21 5.10 .01 

BMI .34 .05 .23 6.19 .01 

Education -.45 .25 -.07 -1.80 .07 

BP Medication 14.22             2.46 .21 5.77 .01 

Table 16: Linear Regression of Everyday Discrimination Race/Skin Color Subscale on Diastolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 59.56 2.80  21.21 .01 

Everyday (Race) -.17 .14 -.04 -1.14 .25 

Income .01 .01 .04 1.03 .30 

Age .36 .08 .18 4.36 .01 

BMI .38 .04 .31 8.55 .01 

Education -.44 .20 -.09 -2.18 .02 

BP Medication 11.34             1.99 .21 5.68 .01 
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Table 17: Linear Regression of Everyday Discrimination Non-Racial Subscale on Systolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 94.51 3.47  27.22 .01 

Everyday (Race) .89 .68 .04 1.30 .19 

Income .01 .01 -.01 -.14 .88 

Age .52 .10 .21 5.08 .01 

BMI .35 .05 .23 6.34 .01 

Education -.49 .25 -.08 -1.96 .05 

BP Medication 14.26             2.46 .21 5.78 .01 

Table 18: Linear Regression of Everyday Discrimination Non-Racial Subscale on Diastolic 

Blood Pressure in Black Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 59.68 2.83  21.09 .01 

Everyday (Race) -.06 .15 -.01 -.39 .69 

Income .01 .00 .03 .96 .33 

Age .36 .08 .17 4.32 .01 

BMI .38 .04 .31 8.52 .01 

Education -.46 .20 -.09 -2.25 .02 

BP Medication 11.36 1.99 .21 5.68 .01 



63 
 

 

Table 19: Descriptive Statistics in Study 2 for all Mothers  

 Statistic   

 Min Max Mean          Std 

Dv 

     

Skew 

Kurt. 

Demographic 

Factors 

      

     Age 18.62 39.32 27.13 5.15 .25 -.56 

     Education 6.00 21.00 13.02 3.51 .11 .21 

     BMI 19 55.90 30.51 7.67 .98 .77 

     Income .00 100000.00 16,102.07 8,337.97 1.30 2.89 

Discrimination       

     Lifetime Disc .00 3.00 1.52 .81 1.39 -.90 

     Lifetime (Ances) .00 2.00 .61 .28 1.41 -.93 

     Lifetime (Race) .00 1.00 .49 .21 1.88 -1.34 

     Lifetime (Demo) .00 1.00 .11 .31 1.52 -1.02 

     Everyday Disc .00 35.00 10.97 6.79 .51 .31 

     Everyday (Ances) .00 9.00 .95 .82 1.46 1.20 

     Everyday (Race) .00 9.00 1.65 1.48 1.29 1.11 

     Everyday (Demo) .00 7.00 1.11 1.88 1.57 1.22 

Racial Identity       

     Full Scale 1.33 4.83 3.63 .78 -.33 -.12 

     Exploration 1.00 5.00 3.01 .95 -.14 -.28 

     Commitment 1.67 5.00 3.72 .79 -.51 -.40 

Telomere Length       

     Telomere Length .56 5.03 1.32 .90 1.4 2.01 

N=81 
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Table 20: Correlations for All Study variables in Study 2 

 

Everyday 

Disc 

Everyday 

(Ances) 

Everyday 

(Race) 

Everyday 

(Demo) 

Lifetime 

Disc 

Lifetime 

(Ances) 

Lifetime 

(Race) 

Lifetime 

(Demo) 

Racial 

Identity Age Income  BMI Education TL 

Everyday Disc  1 .277* .360** .404** .237* -.171 .123 .119 -.103 -.020 .138 .113 .108 .065 

Everyday (Ances) 
  1 .473** -.024 .061 -.032 -.093 -.092 .104 .085 -.134 .057 -.248* .225* 

Everyday (Race) 
   1 .330** .014 -.032 .101 -.125 .153 -.116 -.105 .035 -.167 -.097 

Everyday (Demo)     1 .101 -.128 .000 .047 -.013 -.22* .110 .016 .156 .020 

Lifetime Disc      1 .236* .310** .350** -.070 -.096 -.133 .163 -.031 -.051 

Lifetime (Ances)       1 .471** -.049 .091 -.027 -.086 .054 -.100 -.096 

Lifetime (Race) 

 
       1 -.081 .161 -.098 -.095 .237* -.002 -.117 

Lifetime (Demo) 
        1 -.31** .128 .102 .044 .161 -.062 

Racial Identity 
         1 -.25* -.274* .087 -.206 -.036 

Age           1 .412** .130 .391** .020 

Income            1 -.155 .568** .089 

BMI             1 -.088 -.015 

Education              1 .021 

TL               1 
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Table 21: Linear Regression of Lifetime Discrimination Full Scale on Telomere Length in the 

Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.82 .93  1.94 .05 

Lifetime Discrimination -.12 .05 -.39 -2.51 .01 

Age -.01 .02 -.09 -.69 .49 

BMI .01 .02 -.01 .01 .89 

Education .01 .01 .13 .89 .37 

Income .01 .04 .01 .06 .94 

Table 22: Linear Regression of Lifetime Discrimination Ancestry/Accent Subscale on Telomere 

Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.44 .72  2.00 .04 

Lifetime (Ances) -.28 .35 -.09 -.79 .42 

Age -.01 .02 -.01 -.08 .93 

BMI .01 .01 .01 .03 .96 

Education -.01 .03 -.04 -.33 .73 

Income .01 .01 .11 .78 .43 
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Table 23: Linear Regression of Lifetime Discrimination Race Skin/Color Subscale on Telomere 

Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.39 .72  1.94 .05 

Lifetime (Race) -.33 .34 -.11 -.98 .32 

Age -.01 .02 -.03 -.23 .81 

BMI .01 .01 .03 .25 .79 

Education -.01 .03 -.02 -.19 .84 

Income .01 .01 .11 .76 .44 

Table 24: Linear Regression of Lifetime Discrimination Non-Racial Subscale on Telomere 

Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.37 .72  1.88 .06 

Lifetime (Demo) -.28 .48 -.06 -.58 .56 

Age -.01 .02 -.01 -.06 .94 

BMI .01 .01 .01 .03 .97 

Education -.01 .03 -.03 -.22 .82 

Income .01 .01 .11 .80 .42 
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Table 25: Linear Regression of Everyday Discrimination Full Scale on Telomere Length in the 

Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.11 .94  1.18 .24 

Everyday 

Discrimination 

.01 .01 .06 .56 .57 

Age .01 .01 .10 .68 .49 

BMI .01 .01 -.01 -.01 .99 

Education -.01 .04 -.01 -.08 .93 

Income -.01 .02 -.01 -.12 .89 

Table 26: Linear Regression of Everyday Discrimination Ancestry/Accent Subscale on 

Telomere Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.28 .88  1.46 .14 

Everyday (Ances) -.14 .06 -.26 -2.18 .03 

Age .01 .01 .11 .79 .42 

BMI -.01 .01 -.01 -.05 .95 

Education .01 .04 .06 .37 .71 

Income -.01 .02 -.07 -.51 .60 
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Table 27: Linear Regression of Everyday Discrimination Race Skin/Color Subscale on Telomere 

Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.47 .93  1.57 .11 

Everyday (Race) -.04 .05 -.09 -.78 .43 

Age .01 .00 .11 .80 .42 

BMI .01 .01 .01 .05 .95 

Education -.01 .04 -.04 -.27 .78 

Income -.01 .02 -.02 -.17 .86 

Table 28: Linear Regression of Lifetime Discrimination Non-Racial Subscale on Telomere 

Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.27 .94  1.35 .18 

Everyday (Demo) .00 .06 .01 .13 .89 

Age .01 .01 .10 .66 .51 

BMI -.01 .01 -.00 -.04 .96 

Education -.01 .04 -.01 -.06 .94 

Income -.01 .02 -.01 -.08 .93 
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Table 29: Interaction between Everyday Discrimination Ancestry/Accent Subscale and Racial 

Identity Full Scale on Telomere Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.42 1.07  1.32 .19 

Identity X Everyday 

(Ancestry) 

-.19 .10 -1.26 -1.97 .05 

Everyday (Ances) -.85 .36 -1.51 -2.35 .02 

Racial Identity .05 .14 .05 .40 .69 

Income .01 .00 .12 .88 .38 

BMI -.01 .01 -.06 -.50 .61 

Education .01 .04 .06 .38 .70 

Age -.01 .02 -.07 -.52 .60 

Table 30:  Interaction between Everyday Discrimination Ancestry/Accent Subscale and Racial 

Identity Commitment Subscale on Telomere Length in the Full Sample with Covariates 

Variable B St. Error Beta t p 

(Constant) 1.36 1.07  1.26 .20 

Interaction Term -.24 .112 -1.65 -2.17 .03 

Everyday (Ances)             -1.1 .43 -1.90 -2.49 .01 

Racial Identity 

(Commitment) 

.05 .14 .05 .39 .69 

Income -.01 .01 .10 .73 .46 

BMI -.01 .01 -.07 -.57 .56 

Education .01 .04 .07 .45 .65 

Age -.01 .02 -.05 -.37 .71 
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Exploratory Results 

  

Table 31: Linear Regression of Everyday Discrimination Non-Racial Subscale on Diastolic 

Blood Pressure in White Mothers with Covariates 

Variable B St. Error Beta t P 

(Constant) 111.29 4.93  22.54 .00 

Everyday (Demo) 2.82 1.42 .11 1.98 .04 

Income .01 .01 .09 1.43 .15 

Age -.12 .13 -.06 -.88 .37 

BMI .21 .09 .14 2.32 .02 

Education -.37 .26 -.10 -1.39 .16 

BP Medication 10.23 6.09 .09 1.68 .09 
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Figure 1: CCHN Study Design
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Figure 2: Preconceptions Study Design 
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Figure 3: Flowchart of Participants for Study 1  
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Figure 4: Flowchart of Participants for Study 2
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Figure 5: Ancestry Subscale by Racial Identity Full Scale on Telomere Length 

 

*Low and high racial identity determined by a mean split for graphing purposes 
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Figure 6: Ancestry Subscale by Racial Identity Exploration Subscale on Telomere Length 

 

 *Low and high racial identity determined by a mean split for graphing purposes 
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Figure 7: Everyday Discrimination Distribution 

 

 

  



78 
 

Figure 8: Lifetime Discrimination Distribution  
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Figure 9: Racial Identity Distribution 
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Figure 10: Systolic Blood Pressure Distribution 
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Figure 11: Telomere Length Distribution 
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Figure 12: Scatterplot of Everyday Discrimination by Systolic Blood Pressure 
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Figure 13:  Scatterplot of Lifetime Discrimination by Systolic Blood Pressure 
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Appendices:  Discrimination and Racial Identity Measures 

Appendix A: Lifetime Discrimination 
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Appendix B: Everyday Discrimination
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Appendix C: Racial Identity 
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