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ABSTRACT
Discrimination and Cognition in Midlife Black Women: The Protective Roles of Social Support and Religiosity/Spirituality
MAY 2023
JASMINE S. DIXON, B.S., HOWARD UNIVERSITY
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST
PH.D. UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Rebecca E. Ready
Black women are at high risk of discrimination due to intersectionality as well as cognitive impairment in later life. However, we do not yet know enough about the association between discrimination and cognition in this population or which protective factors may buffer the adverse effect of discrimination on cognitive outcomes. The present study aimed to determine whether discrimination was associated with adverse cognitive outcomes (i.e., episodic memory, processing speed, working memory) in midlife Black women and whether social support and religiosity/spirituality were significant moderators of the association between discrimination and cognitive outcomes. The present study was conducted using data from 669 midlife Black women from the Study of Women’s Health Across the Nation (SWAN). Results indicated that there was a high prevalence of spirituality and a low incidence of discrimination exposure in the sample. Using structural equation modeling, discrimination was not associated with cognition, nor was social support a significant moderator of the association between discrimination and cognition. Spirituality was a significant moderator of the association between discrimination and cognition such that, for women with greater spirituality, greater discrimination was associated with better processing speed. These surprising results suggest that there is heterogeneity in how discrimination is associated with cognition in midlife Black women. There is an opportunity to better incorporate spirituality into clinical interventions to promote cognitive health for Black women.  
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CHAPTER 1
INTRODUCTION
Older Black[footnoteRef:1] Americans are twice as likely to have Alzheimer’s disease and other dementias as older white Americans (Gurland et al., 1999; Potter et al., 2009; Rajan et al., 2019). Women are more likely than men to have Alzheimer’s disease or other dementias (Hebert et al., 2013). At the juncture of these racial and gender disparities live Black women, who are more vulnerable to cognitive impairment than their white peers (Avila et al., 2019). For example, Black women live a greater number of years in later life with cognitive impairment and dementia compared to white women (Garcia et al., 2019).  [1:  For the purposes of this study, Black and Black American will be used to refer to persons of African ancestry living in the United States as well as acknowledge the ethnic diversity of the Black diaspora which includes African Americans, Hispanic individuals, and immigrants from Africa, Europe, Caribbean, and Central America.   ] 

Black women are likely at increased risk for cognitive impairment due to more exposure to stress (e.g., Brown et al., 2020) and discrimination compared to white women (Glymour & Manly, 2008; Weuve et al., 2018; Zhang et al., 2016). Discrimination can be based on a variety of social identities including but not limited to race, ethnicity, gender, age, and socioeconomic status (SES). Intersectionality and gendered racism are frameworks in which we can understand how race and gender shape the lived experiences of discrimination for Black women (Cole, 2009; Crenshaw, 1989; Essed, 1991; Woods-Giscombé & Lobel, 2008).  
	Discrimination is associated with adverse health outcomes in Black Americans (Williams et al., 2019) including hypertension (e.g., Dolezsar et al., 2014; Forde et al., 2020; Roberts et al., 2007; Sims et al., 2012), poor sleep (e.g., T. T. Lewis et al., 2013; Slopen et al., 2016), inflammation (e.g., Cuevas et al., 2020; Kershaw et al., 2016; Ong & Williams, 2019; Stepanikova et al., 2017), mortality (e.g., Barnes et al., 2008; Farmer et al., 2019), depression (e.g., Brooks et al., 2021; Hudson et al., 2016; Molina & James, 2016; Schulz et al., 2006), anxiety (Banks et al., 2006; Sosoo et al., 2020; Soto et al., 2011), and loneliness (e.g., Y. Lee & Bierman, 2019; Sutin et al., 2015). However, less is known about the association between discrimination and cognitive function in Black Americans (e.g., Barnes et al., 2012; Zahodne et al., 2019a, 2019b) and especially in Black women (Coogan et al., 2020; Hill-Jarrett & Jones, 2021). Given that discrimination is a chronic but potentially modifiable risk factor for cognitive decline in Black women, more research is needed. 
Identification of factors that protect or buffer against cognitive decline in Black women is also vital. Discrimination is a chronic stressor in the lives of Black women across the life course (Allen et al., 2019; Gadson & Lewis, 2021; Guthrie et al., 2002; J. Lewis et al., 2010). Compared to Black men, Black women are less likely to accept that discrimination is a fact of life, more likely to be upset by their experiences with discrimination, and more likely to use prayer and social support as coping resources (Sullivan et al., 2021). Chronic exposure to discrimination necessitates the usage of coping resources for Black women to protect their physical health and mental health (Everett et al., 2010). This study aims to advance our understanding of the effect of discrimination on cognitive outcomes in Black women, as well as to study potential protective factors.
The present study utilizes data from the Study of Women’s Health Across the Nation (SWAN; Sowers et al., 2000) to investigate the associations between discrimination and cognition in midlife Black women, as well as protective factors that might buffer the effect of discrimination on cognition. It is hypothesized that discrimination will be associated with poor cognitive outcomes in Black women during midlife. This study will focus on cognitive domains impacted early in Alzheimer’s disease and other dementias, including episodic memory, working memory, and processing speed (Kirova et al., 2015; McGuinness et al., 2009; O’Brien & Thomas, 2015; Stopford et al., 2010). It is expected that social support and religiosity/spirituality – which are culturally-relevant coping resources – will moderate the associations between discrimination and cognition such that the associations between discrimination and poor cognition will be less strong for women who endorse more social support and religiosity/spirituality than women who report less social support and religiosity/spirituality. Theoretical frameworks that focus on risk and resiliency will be used, as well as intersectionality to understand risk and protective factors for cognitive outcomes in Black women. This study will focus on Black women during midlife because this developmental period (i.e., ages 40 to early 60s) sets the stage for late-life cognition.
1.1 Discrimination and Cognition
Chronic stress is associated with cellular changes in the hippocampus, amygdala, and prefrontal cortex, which are brain regions that subserve many cognitive functions (McEwen, 1998). Discrimination is a chronic stressor that adversely affects cognitive function in midlife and older adults. Indeed, discrimination is associated with poorer episodic memory at baseline and episodic memory decline in Black older adults (Barnes et al., 2012), in a majority white British older adult sample (Shankar & Hinds, 2017), and in a multi-ethnic (i.e., white, Black, Latinx) older adult sample (Zahodne et al., 2019a, 2019b, 2020). For example, greater discrimination was associated with poorer baseline memory and faster episodic memory decline 6 years later in a multi-ethnic sample of older adults, suggesting a “wear and tear” of memory over time (Zahodne et al., 2019a). 
Discrimination is also associated with a decline in executive function (Shankar & Hinds, 2017; Zahodne et al., 2020), processing speed (Sutin et al., 2020; Zahodne et al., 2020), and global cognition (Thames et al., 2013; Wang et al., 2022) in samples that included white, Black, and Latinx older adults. For example, discrimination was associated with worse executive functioning 2 to 4 years later in a multiethnic sample of older adults (Zahodne et al., 2020). Thus, although there are a couple of exceptions (Meza et al., 2022; Pugh et al., 2021), discrimination is robustly associated with poorer proximal and longitudinal cognitive functions. 
The studies reviewed thus far compared Black Americans to other ethnic and racial groups. In contrast, within-group study designs of a single racial group are important to understand the heterogeneity within racial groups that may become obscured when focusing on between-group differences. Within-group studies also help us to understand how culturally relevant constructs impact psychological processes for specific populations (Whitfield et al., 2008). Thus, there is a need for between-group and within-group study designs when examining cognitive aging in Black Americans.   
To date, there have been five studies about the association between discrimination and cognitive outcomes exclusively in Black Americans. In older Black American men and women, discrimination was associated with poorer episodic memory and perceptual speed but not working memory (Barnes et al., 2012). In older Black Americans who lived in urban areas, discrimination was associated with poorer episodic memory (Johnson et al., 2020). Contrary to expectations, discrimination was associated with better semantic memory over time and with working memory at baseline in Black American older adults (Pugh et al., 2020). The authors of this study hypothesized that perceived discrimination may lead to greater vigilance (i.e., attention) and thus better overall cognitive performance. Two studies concentrated on Black women used subjective measures of cognition (Coogan et al., 2020; Hill-Jarrett & Jones, 2021). Midlife and older Black women who reported higher institutional and daily racism were more likely to rate their subjective cognitive function as poor (Coogan et al., 2020). Likewise, older Black women who reported subjective cognitive complaints reported more gendered racism (Hill-Jarrett & Jones, 2021). The current study will be one of the first studies to determine associations between discrimination and objective measures of cognition in Black women. 
1.2 Theoretical Frameworks
	Intersectionality was originally conceptualized to describe the discrimination experienced by Black women from a legal framework who experience double discrimination, which is the cumulative effect of both gender and racial discrimination as well as discrimination against the identity of a ‘Black woman’ (Crenshaw, 1989). The intersectionality framework clarifies that multiple forms of discrimination can be concurrently experienced by Black women. Studying one type of discrimination - such as racism or sexism - does not adequately capture the effect of discrimination on the health of Black women because it excludes other salient marginalized identities (T. T. Lewis & Van Dyke, 2018). Concepts like intersectionality - such as gendered racism and gendered racial microaggressions - focus on the interacting effects of gender and race. Gendered racism is defined as the racist perceptions of gender roles (Essed, 1991), whereas gendered racial microaggressions are defined as everyday environmental, verbal, and behavioral manifestations of oppression due to the race-gender intersection (J. Lewis et al., 2010, 2013). Acknowledgment that Black women possess multiple marginalized identities is essential to understanding Black women and their lived experiences (Cole, 2009). 
Theoretical models of stress may help us better understand this risk-resiliency dynamic in Black women. The weathering conceptual framework provides a useful lens through which to understand how discrimination would be associated with poor cognition and cognitive decline in Black women (Geronimus, 1992; Geronimus et al., 2006). The weathering conceptual framework posits that Black individuals experience accelerated aging and early decline in health outcomes due to chronic stress (i.e., chronic discrimination) exposure. This study will use this framework to determine if discrimination leads to “wear and tear” on cognitive function resulting in poor cognitive outcomes. 
To understand the protective role of coping resources, the stress-buffering hypothesis will be utilized (Cohen & Wills, 1985). The stress-buffering hypothesis posits that the utilization of coping resources can weaken the effect of stress on health outcomes, as either a main effect (mediation) or a protective factor/buffer (moderation). For this study, coping resources will be conceptualized as buffers or moderators that impact the magnitude of the detrimental effect of discrimination on cognition for those who utilize them. To determine which coping resources are culturally relevant to Black women, we first need to examine the cultural values of Black Americans. 
1.3 Africentric Worldview and Africentric Cultural Values 
Africentric worldview comprises the belief system, values, and behaviors of people of African descent (Belgrave & Allison, 2018). Africentric worldview is used by people of African descent to inform their perspective of the world (Butler, 1992) and how they cope with life’s challenges (Nobles, 1972). The cultural values of Black Americans are a combination of their historical experiences in the U.S. and traditional West African philosophies (Constantine et al., 2006; Utsey et al., 2000). There are several Africentric cultural values compatible with an Africentric worldview including harmony, spirituality, collectivism, and communalism (Cokley, 2005; Gordon, 2002; Grills, 2002; Myers, 1993; Neblett et al., 2012; Triandis, 2001). When faced with stressors, Black Americans commonly rely on two coping resources: collective support with family, friends, and community as well as engaging in spiritual practices (Daly et al., 1995; Utsey et al., 2007). Black women in particular use social support and spirituality when experiencing discrimination (Hall, 2018; Shorter-Gooden, 2004; Spates et al., 2020; Sullivan et al., 2021). These coping resources are aligned with the Africentric cultural values of communalism and spirituality. This study will focus on social support and religiosity/spirituality and the protection they might provide against the deleterious effects of discrimination on cognition.   
1.3.1 Social Support.  Social support involves emotional and instrumental support provided by a network of family, friends, or the larger community (Shorter-Gooden, 2004). For Black women, social support is a primary coping strategy against gendered racial microaggressions, racism, and sexism (e.g., Everett et al., 2010; Hall, 2018; J. A. Lewis et al., 2013; Lewis-Coles & Constantine, 2006; Shorter-Gooden, 2004). Social support is an adaptive coping strategy that is associated with positive well-being for Black women (Brown et al., 2000; Griffin et al., 2006; Linnabery et al., 2014).   
Although the literature is mixed (e.g., Jones et al., 2021), the majority of the evidence  suggest that social support is a buffer against adverse effects of discrimination on mental health outcomes such as depressive symptoms (Marshall-Fabien & Miller, 2016; Mekawi et al., 2021; Seawell et al., 2014), hopelessness (Odafe et al., 2017), posttraumatic stress (Mekawi et al., 2021), and psychological distress in Black individuals (Ajrouch et al., 2010; Steers et al., 2019).  For example, for church-going African American middle-aged adults, social support significantly moderated the association between perceived discrimination and psychological distress, such that for those with higher social support they experienced less psychological distress from discrimination (Steers et al., 2019).
1.3.2 Religiosity/Spirituality. Religiosity/spirituality is an integral part of Africentric cultural values and Africentric worldview, thus important for many Black Americans (Mattis & Jagers, 2001; Utsey et al., 2000). African American and Caribbean Black adults are more likely to consider themselves religious and/or spiritual compared to white adults (Chatters et al., 2008). Religiosity/spirituality can be used to describe people who are religious (e.g., following a specific faith and engaged in formal organized religion) as well as people who are not religious but believe in a greater spiritual being (Koenig, 2015). Religiosity/spirituality refers to a recognition that an external force outside of oneself is omnipresent in every person and in nature (Jagers & Smith, 1996; Mattis, 2000; Mattis & Jagers, 2001).  
In individuals of African descent, most of the evidence suggests that religiosity/spirituality is a protective factor against the adverse effects of discrimination on depressive symptoms and negative affect (Bierman, 2006; Ikram et al., 2016; Odom et al., 2010), psychological distress (Ellison et al., 2008), hopelessness (Mitchell et al., 2020), anxiety (D. B. Lee et al., 2015), and elevated c-reactive protein (Drolet & Lucas, 2020). For example, when perceived racism was high, greater identification of oneself as religious or spiritual was associated with lower c-reactive protein levels for African Americans who saw race as important to their self-concept (Drolet & Lucas, 2020). In qualitative research, religiosity/spirituality is important for coping with discrimination and stress in general for Black American women (Everett et al., 2010; Patton & McClure, 2009; Shorter-Gooden, 2004; Woods-Giscombé & Black, 2010). Black American women have reported using multiple types of resources to cope with gender and racial discrimination including reliance on faith (Shorter-Gooden, 2004).  
1.4 The Present Study 
	Utilizing existing stress process models and intersectionality as theoretical frameworks, this study aims to investigate the association between discrimination and cognition in Black women as well as the potential protective roles of social support and religiosity/spirituality. Discrimination is associated with more subjective cognitive complaints in Black women (Coogan et al., 2020; Hill-Jarrett & Jones, 2021) but less is known about how discrimination affects objective cognitive performance in Black women. Using the weathering conceptual framework, this study aims to determine if discrimination is associated with adverse cognitive outcomes in midlife Black American women. It is hypothesized that discrimination will be associated with poor cognition at baseline and with cognitive decline over time. 
There is extensive research illustrating religiosity/spirituality and social support as protective factors against discrimination for physical and mental health outcomes (e.g., Seawell et al., 2014; Ajrouch et al., 2010; Drolet and Lucas, 2020). However, it is not yet known how social support and religiosity/spirituality buffer against discrimination for cognitive outcomes. Using the stress-buffering hypothesis, this study will determine if social support moderates the associations between discrimination and cognition. It is hypothesized that for those with high social support, the association between discrimination and cognition will be weaker than those with low social support. This study will determine if religiosity/spirituality moderates the associations between discrimination and cognition. It is hypothesized that for those who endorse greater religiosity/spirituality, the association between discrimination and cognition will be weaker than those who endorse less religiosity/spirituality.



CHAPTER 2
METHOD
2.1 Participants

	Participant data are from the SWAN dataset (Sowers et al., 2000). SWAN is a longitudinal epidemiological study that examines physiological, social, and psychological factors that impact health in midlife American women. Study eligibility criteria included age 42-52 years old, not taking hormone medications, having a uterus and at least one ovary, and having a menstrual period within the past three months. Participants (N = 669) are women who identified as African American/Black. Black women were recruited from four cities (Boston, MA, Chicago, IL, Pittsburg, PA, and southeast Michigan; Harlow et al, 2022). 
2.2 Procedures

	Beginning at baseline in 1996-1997, participants completed follow-up visits approximately once a year. Visit 10 which occurred between 2006-2008 is the endpoint for the present study because this is the last time point at which data were made publicly available. At each yearly visit, questionnaires were administered to assess mental health, social factors, and physical health. For this study, data from the following time points will be used: screening, baseline, visit 1 through visit 10 except for visit 5. Cognitive trajectory will be measured across three assessments that occurred at visits 7, 8, or 9, and 10. Half of the participants completed the cognitive measures at visit 8 and the other half completed them at visit 9. The use of this data was approved by the University of Massachusetts Institutional Review Board.	
2.3 Measures
2.3.1 Discrimination. At baseline, visit 1, visit 2, and visit 3, participants completed a 10-item modified version of the Everyday Discrimination Scale (Williams et al., 1997). Participants were introduced to the measure with the question, “In your day-to-day life have you had the following experience?” The original Everyday Discrimination Scale consisted of nine items (rated 1 = never to 4 = often) but an additional question was added for the SWAN study, “People ignore you or act as if you are not there.” Scores were summed and averaged across the 10 items so that the final score is between 1 to 4. Higher scores indicate more perceived everyday discrimination. The calculation of the discrimination variable is aligned with previous work completed in the SWAN dataset (T. Lewis et al., 2013). 
A confirmatory factor analysis (CFA) was conducted to create a latent variable from baseline, visit 1, visit 2, and visit 3 to determine the discrimination construct within Mplus software (Version 8, Muthén & Muthén, 2017). Three indices of model fit were used: root means square error of approximation (RMSEA), comparative fit index (CFI), and standardized root mean square residuals (SRMR). A criterion of CFI >0.90, RMSEA <0.06, and SRMR <0.08 was used to determine model fit (Hu & Bentler, 1999). A one-factor loading model fit the data best, largely met the criteria, and was consistent with the conceptualization of discrimination [RMSEA = 0.120 (90% CI 0.098, 0.143); CFI = 0.983; and SRMR = 0.019].[footnoteRef:2] Internal consistency reliability of the latent variable was good for the SWAN sample (α = 0.88). [2:  Although the RMSEA did not meet criteria with all four item indictors, there was no theoretical reason to not include all four available discrimination variables in the created latent construct.] 

For participants that answered “often” or “sometimes,” participants indicated the reasons for their discriminatory experience: race, ethnicity, gender, age, income level, language, body weight, physical appearance, sexual orientation, and other reason. Participants were only allowed to choose one reason at baseline but at visit 1, visit 2, and visit 3 participants were able to choose more than one attribution which allows consideration of the intersectionality of marginalized identities. These data will be reported to help characterize participant experiences.  
2.3.2 Social Support. At baseline, social support was measured by the four-item Medical Outcomes Study Social Support Survey (Sherbourne & Stewart, 1991). Participants were asked how frequently they received each type of support (i.e., 0 = none of the time to 4 = all of the time). The items addressed emotional support (e.g., “Someone you can count on to listen to you when you need to talk?”) and instrumental support (e.g., “Someone to help with daily chores if you were sick?”). Higher mean scores indicate more social support received; scores ranged from 0-16. Internal consistency reliability was good for the SWAN sample (α = 0.84).   
2.3.3 Religiosity/Spirituality. A latent variable of religiosity/spirituality was created from three-items collected at baseline. Importance of religious faith or spirituality ranged from “not at all important” to “very important.” Religion/spirituality being a source of strength and comfort ranged from “none” to “a great deal.” Frequency of prayer or meditation ranged from “none” to “nearly every day to 4 or more times a week.” Within the dataset there were two additional religiosity/spirituality items regarding the frequency of religious service attendance and receiving support from religious community members that will be discussed later. 
First, CFA was used to determine the adequacy of a one factor loading using the 5-items of religiosity/spirituality available in the SWAN dataset, however this model did not meet all the fit indices criteria [RMSEA = 0.152 (90% CI 0.128, 0.177); CFI = 0.927; and SRMR = 0.051]. Next, the model was trimmed to exclude the item regarding support from religious community, given that it loaded the least strongly out of the indicators. This model was also a poor fit for the data [RMSEA = 0.166 (90% CI 0.129, 0.206); CFI = 0.96; and SRMR = 0.037]. The model was trimmed again to exclude the frequency of religious attendance indicator because the item loaded the least strongly of the four remaining indicators. A three indicator, one-factor loading model fit the data best and met the criteria on all fit indices [RMSEA = 0.000 (90% CI 0.000, 0.000); CFI = 1.00; and SRMR = 0.000].[footnoteRef:3] Thus, the final religiosity/spirituality latent variable includes indicators: 1) importance of religious faith or spirituality, 2) religion/spirituality as a source of strength, and 3) frequency of prayer and meditation. Reliability analysis conducted in SPSS of the religiosity/spirituality latent variable was α = 0.71, indicating an acceptable reliability for our sample. Current religious preference/affiliation were collected and reported to help characterize the sample.  [3:  A second factor loading was considered using religious attendance and religious support items; however, two items were not a significant number of indicators to run a CFA.] 

2.3.4 East Boston Memory Test. The East Boston Memory Test (EBMT) is a measure of verbal episodic memory (Albert et al., 1991). Participants were read a short story and then completed an immediate and 10-minute delay recall; recall scores range between 0 - 12 points. For this study, delayed recall score was used in analyses because it is a measure of episodic memory and a clinical hallmark of Alzheimer’s disease (Weintraub et al., 2012). The EBMT demonstrates convergent validity with the Wechsler Memory Scale-Revised Logical Memory scores (WMS-R; Wechsler, 1987).
2.3.5 Symbol Digit Modalities Test. The Symbol Digit Modalities Test (SDMT) measured processing speed (Smith, 1982). Participants were timed on how quickly they could match numbers with symbols; scores range from 0-110 points. The SDMT demonstrates convergent validity with Wechsler Adult Intelligence Scale-Fourth Edition Coding (Sheridan et al., 2006; Wechsler, 2008) 
2.3.6 Digit Span Backwards. Digit Span Backwards (DSB) from the Wechsler Adult Intelligence Scale-Third Edition measured working memory (Tulsky et al., 1997; Wechsler & Scale-Revised, 1997). Participants were asked to repeat a series of numbers backwards; scores range from 0-12 points.
2.3.7 Covariates. For this study, covariates include age, income, education, depressive symptoms, allostatic load, and practice effects. Age, income, and education are sociodemographic factors well-known to affect cognitive function (Jean et al., 2019; Salthouse, 1996; Wright et al., 2020). In the SWAN Black sample, depressive symptoms have previously been illustrated as a significant risk factor for poor cognition (Dixon et al., 2021). Additionally, depressive symptoms are significantly associated with discrimination in Black adults (Brooks et al., 2020; Erving, 2021; Hart et al., 2021; Hosler et al., 2019; Khara et al., 20219; Marshall-Fabien & Miller, 2016; Nadimpalli et al., 2015; Zahodne et al., 2019). Depressive symptoms were measured by the 20-item Center for Epidemiological Studies (CES-D; Radloff, 1977), with a total score created by averaging scores from baseline, visit 1, visit 2, and visit 3 ranging from 0-60. The total score was positively skewed, thus log-transformed variable was used in primary analysis. 
Baseline, visit 1, and visit 3 allostatic load variables were created by summing 10 biomarkers considered to be high risk, which cover the cardiovascular, metabolic, inflammatory, and neuroendocrine systems (systolic and diastolic blood pressure, total cholesterol, high-density lipoprotein (HDL), triglycerides, glucose, body mass index (BMI), waist-hip ratio, c-reactive protein, and DHEA-S; Seaman et al., 2001). For each biomarker, the high-risk cutoff values were determined based on sample distribution at each visit, which was the 75th quartile for all biomarkers except HDL and DHEA-S that used the 25th quartile as high risk. Several biomarkers were not collected at visit 2, thus visit 2 was not included in analyses. To better account for measurement error in allostatic load scores, an allostatic load latent construct was created using scores at baseline, visit 1, and visit 3 as indicators. A CFA confirmed good model fit for the latent variable [RMSEA = 0.000 (90% CI 0.000, 0.000); CFI = 1.00; and SRMR = 0.000]. Internal consistency reliability of the latent variable was good  = 0.89. 
Practice effects or reliable change was included as a covariate to correct for their effects on the cognitive outcomes. Practice effects can occur with repeated administration of the same tests and can result in skewed measurement of cognitive change over time (e.g., Lamar et al., 2003; Salthouse, 2009). Practice effects were measured from the first to second cognitive measurement (visit 4 to visit 6) by calculating reliable change scores for the three cognitive outcomes (Duff, 2012; McSweeny et al., 1993) using a standardized regression-based change formula. In a stepwise linear regression, I included the dependent variable (i.e., visit 6 cognitive outcome) and the independent variables (i.e., visit 4 cognitive outcome, age, education, and income). This model indicates which independent variables predict the visit 6 cognitive outcome; the constant and β weights coefficients are used to calculate predicted visit 6 score. The reliable change score is calculated by the difference between actual visit 6 score and the predicted visit 6 score divided by the standard error of estimate. The reliable change scores are z-scores with positive values indicating larger-than-expected cognitive change and negative values indicating smaller-than-expected cognitive change from visit 4 to visit 6. Thus, reliable change scores are included to account for practice effects from the first two cognitive time points (visit 4 and 6) when calculating cognitive change across visit 7 to visit 10.
2.4 Data Analytic Plan
Descriptive statistics were run in SPSS to characterize the sample and to evaluate the data for normal distribution and outliers (IBM Corp, 2013). For the primary analyses, models predicting cognition were completed in sequence as follows: 1) predictors only (discrimination, social support, and spirituality) and then 2) demographic covariates were added to the model (age, income, education, and practice effect). To explore the effects that depressive symptoms and physiological stress – as indicated by allostatic load – have on cognitive outcomes in the context of discrimination (e.g., Zahodne et al., 2020), these variables were added to the models in a third step.   
To test whether discrimination predicted poor cognition, a structural equation model (SEM) within Mplus was conducted. A partially latent structural regression (SR) model was used to measure within-person change over time at Level 1 (cognition) and between-person differences at Level 2 (discrimination latent variable). For the second aim, a partially latent SR model was used that included an interaction term created from discrimination (latent variable) and social support (observed variable). For the third aim, a partially latent SR model was used that included an interaction term created from discrimination (latent variable) and religiosity/spirituality (latent variable). 
Full information maximum likelihood estimation (FIML) was used to provide model-based estimates for participants with missing data. Unstandardized coefficients were used to illustrate effect size. All covariates (except practice effect) and latent variable indicators were grand mean centered. The variance for the three latent variables, discrimination, spirituality, and allostatic load were set to 1. A Bonferroni correction was used to determine the statistical significance of findings for the three model comparisons. Thus, to account for the three outcome variables, the p-value was adjusted to 0.017 ( = 0.05/3) for all primary analyses.




CHAPTER 3
RESULTS
3.1 Participants
	Participants (N = 669) completed at least one cognitive assessment (visits 7-10).  Participants (N= 158) were then excluded if they had  10 c-reactive protein at baseline, which indicates an acute inflammatory illness (O’Connor et al., 2009; Pearson et al., 2003). Most of the women had a family income  $20,000, had at least a high school degree, and were currently married or living as married (Tables 1 and 2). Most of the women endorsed spirituality (e.g., religious faith is “very important” to them; Table 2). Most women reported a religious preference under the umbrella of Christianity, with most of the Christian women considering themselves to be Baptist; women also adhered to Islam, Buddhism, as well as ‘spiritual but not religious’ (Table 3). Most women endorsed low instances of discrimination but when they did experience discrimination it was largely because of race, ethnicity, or gender (Table 4). Participants also endorsed multiple indicators of stress including depressive symptoms, trait anxiety, and perceived stress, as well as exhibited relatively high allostatic load (Tables 5, 6, 7, and 8, respectively). Discrimination variables from each visit were strongly correlated with one another, as were the spirituality indicators, suggesting reliability of assessment of these constructs across items (Table 9). All cognitive outcomes were correlated at baseline. Discrimination and spirituality were not significantly correlated except for one spirituality indicator (i.e., “religion as a source of strength”). Social support was correlated with all discrimination and spirituality indicators as well as SDMT and EBMT. Discrimination was not significantly correlated with any of the cognitive outcomes. 
3.2 Preliminary Analyses
	There was a maximum of three data points available for each participant for the cognitive outcomes and thus, a linear model rather than a quadratic model (which requires at least four data points) were performed to test cognitive outcome variation within-participant and between-participant at the baseline and over time. Unconditional models indicated that there was significant between-participant variability to be explained in EBMT, SDMT, and DSB scores at baseline, but not in their respective linear slopes (Table 11). Thus, primary analyses focused on the cross-sectional/proximal associations instead of longitudinal associations. 
3.3 Primary Analyses
Contrary to predictions, discrimination was not a significant predictor of any cognitive outcomes (Tables 13-15). Social support was significantly associated with better EBMT scores at baseline, but this association was not significant after controlling for demographic covariates (age, income, education, and practice effects, Table 15). Social support was significantly and positively associated with SDMT scores, and this association remained significant after controlling for demographic covariates. However, the association between social support and SDMT scores was not significant when depressive symptoms and allostatic load were included in the model (Table 16). Thus, the associations between social support and cognitive outcomes appear to be largely due to demographic or psychological and physiological stress variables than to social support itself. Contrary to expectations, social support did not significantly moderate the association between discrimination and any cognitive outcomes (Tables 15-17). 
	Spirituality was a significant moderator of the association between discrimination and SDMT scores at baseline (Table 19). To illustrate this effect, results indicated that for participants who endorsed high spirituality, discrimination was associated with better SDMT scores at baseline, which was contrary to predictions. The positive association between discrimination and SDMT scores remained significant after controlling for all covariates (age, income, education, practice effects, depressive symptoms, and allostatic load, Table 19; Figure 1). By comparison, there was not a significant association between discrimination and SDMT scores in the low and medium spirituality groups. 



















CHAPTER 4
DISCUSSION
	Contrary to expectations, discrimination was not associated with cognitive outcomes in Black women during midlife. Whereas the results pertaining to discrimination were surprising, they shed light on the association (or lack thereof) between discrimination and cognition during midlife, an understudied period of cognitive development. Another surprising find was that - for women who endorsed high spirituality levels - discrimination was associated with better processing speed at baseline. By contrast, social support was not associated with cognitive outcomes in midlife. 
4.1 Discrimination and Cognition in Black Women at Midlife
	 Discrimination was not associated with any cognitive outcomes, which was surprising. Whereas there are a couple of studies that also failed to find significant associations between discrimination and cognition (Zahodne et al., 2017, 2020), the majority of research finds that discrimination is associated with poor cognitive outcomes in racially diverse older adult samples (Keating et al., 2021; Shankar et al., 2017; Thames et al., 2013; Wang et al., 2022; Zahodne et al., 2019; Zahodne et al., 2019; Zahodne et al., 2020) and in Black older adults (e.g., Barnes et al., 2012; Johnson et al., 2020). For example, discrimination was associated with poor episodic memory and perceptual speed in Black older adults (Barnes et al., 2012). Further, two studies in Black older adults found that discrimination was associated with better cognition (Meza et al., 2022; Pugh et al., 2020). For example, discrimination was associated with better working memory at baseline and better semantic memory over time in Black older adults (Pugh et al., 2020). In another study, lifetime discrimination was associated with better executive function, episodic memory, semantic memory, and global cognition in Black older adults (Meza et al., 2022).  
There are several possible reasons for why I did not find a significant association between discrimination and cognition in midlife Black women. First, measures of cognitive constructs in previous research might have been more reliable than the single item measures used in this study. For example, Barnes and colleagues (2012) used seven tests to measure episodic memory, four tests for processing speed, and three tests for working memory. Multiple measures of a cognitive domain may be more reliable than a single measure, which may allow for better modeling of associations between discrimination and cognition (Wilson et al., 2002).  
	The second possible reason for the study’s null findings is the age of the sample. Most prior research on the association between discrimination and cognition was conducted in older adults, who may have had more experiences with individual and institutional discrimination. Of note, the present study’s sample were enrolled in the SWAN dataset in 1996, thus were indeed born during the Jim Crow era and Civil Rights Movement and were likely exposed to explicitly sanctioned discrimination in early life. Nonetheless, most women in the current study reported experiencing no to low levels of discrimination exposure over the three years measured. It is possible that the level of discrimination exposure was not high or variable enough to find associations with cognitive outcomes. Also, compared to midlife adults, older adults are likely to have more variability in cognitive performance (Christensen et al., 1999; Mungas et al., 2010), which could also help find a significant association between discrimination and cognition. 
4.2 Spirituality and the Association between Discrimination and Cognition
	In the current study, 82% of women endorsed religious faith as very important to them, 70% reported praying/meditating nearly every day, and 87% endorsed religion being a source of strength and comfort. Nationally, 80% of Black women report religion is very important to them, 86% have a belief in God, and 83% are considered highly religious based on their behaviors and beliefs (Cox & Diamont, 2018). In qualitative studies, Black women, report that spirituality is a primary coping strategy for managing stress and discrimination (Banks-Wallace & Parks, 2004; Everett et al., 2010; Hall, 2018; Shorter-Gooden, 2004; Spates et al., 2020; Sullivan et al., 2021; Woods-Giscombé & Black, 2010).
	Spirituality did not have significant associations with cognition in Black midlife women, which was surprising because spirituality/religiosity can be beneficial for Black women’s cognitive health later in life. For example, greater religiosity, which involves religious values, beliefs, and coping was associated with better global cognitive functioning in older Black women (Henderson et al., 2022). Perhaps at midlife, when variability on cognitive outcomes is low, spirituality is less important for cognition than other important demographic factors, such as age, income, education, practice effects, and depressive symptoms. 
The current study found that for women who endorsed more spirituality - discrimination was associated with better processing speed at baseline – which was contrary to my hypothesis.    One way that discrimination might lead to better cognition is due to the facilitating effect of moderate stress on cognition. It is known that stress impacts cognitive function through the sympathetic nervous system and hypothalamic-pituitary-adrenal (HPA) axis because of the secretion of the stress hormones, glucocorticoids (i.e., cortisol; Lupien et al., 2007; Oken et al., 2006). For example, moderate stress increases cognitive performance, whereas low and high stress decreases cognitive performance (Sandi, 2013). Stress is also associated with vigilance – or the ability to attend to a stimulus - which in turn improves cognitive performance (Lupien et al, 2007). It is possible that as discrimination increased, vigilance also increased, which would allow women to better attend to the number-symbol coding task, thus resulting in a better processing speed performance. Indeed, another study of midlife adults found a positive association between stress and processing speed. In a sample of Latinx midlife adults with elevated heart rate variability, cumulative stress exposure was associated with better information processing speed (McIntosh et al., 2021). The researchers theorized that the high-stress levels allowed participants completing the coding task to make decisions quickly without having all the information, thus resulting in faster information processing speed performance. 
It is unclear why the facilitating effect of discrimination on cognition would occur only for women who endorse relatively greater spirituality. Given the lack of research on the topic of spirituality, cognition, and discrimination in midlife Black women – and no theory to guide our hypothesizing – I am unsure what to conclude until more research is conducted.  
4.3 Social Support and Cognition in Midlife 
Social support was not associated with cognitive outcomes after accounting for other important variables, such as education and depressive symptoms. My findings were inconsistent with previous studies that found social support to be positively associated with cognition (see review Costa-Cordella et al., 2021), even in midlife Black adults (e.g., Sims et al., 2011). In Sims and colleagues, social support was positively associated with executive functioning after controlling for age, education, and gender. They might have found a more reliable effect of social support on cognitive outcomes than my results due to their measurement of social support which used 40 items that covered a variety of different types (e.g., tangible, belonging, self-esteem, and appraisal support) compared to the present study that focused on emotional and instrumental support using four items. 
Contrary to expectations, the association between discrimination and cognition was not different for women with more versus less social support. This finding was surprising because according to the stress-buffering hypothesis (Cohen & Wills, 1985), social support can act as a buffer against the deleterious effects of discrimination and other stressors. Social support is a protective resource that Black women use to manage adversity, including discrimination (Everett et al., 2010; Hall, 2018; J. A. Lewis et al., 2013; Lewis-Coles & Constantine, 2006; Shorter-Gooden, 2004; Spates et al., 2020). Social support buffers against adverse effects of discrimination on mental health outcomes in Black adult samples (Ajrouch et al., 2010; Marshall-Fabien & Miller, 2016; Mekawi et al., 2021; Odafe et al., 2017; Seawell et al., 2014; Steers et al., 2019). 
 That said, like my findings, social support did not significantly moderate the association between gendered racism and depressive symptoms in a sample of Black college women (Jones et al., 2021). Jones and colleagues speculate as to why social support did not influence the association between gendered racism and depressive symptoms. They theorized that when faced with gendered racism, Black women might use maladaptive coping strategies (e.g., disengagement) which could interfere with or prevent the utilization of more adaptive coping such as social support. This might be particularly true for women who internalize the belief that they should independently handle their experiences of adversity (i.e., “Strong Black Woman Schema”; Jones et al., 2021).   
4.4 Implications
	 This study confirms that spirituality is an integral component of the lives of Black women during midlife. Clinical interventions for Black women should consider incorporating or accounting for the essential role of spirituality in their lives. For example, interventions for cognitive health and coping with discrimination could be implemented via religious institutions such as ‘The Black Church.’ ‘The Black Church’ has a long history of engaging in activism against discrimination and racism, creating a sense of belonging, and addressing the health of the Black community (Mattis and Jagers, 2001; Rowland & Isaac-Savage, 2014). There is a clinical opportunity to better incorporate culturally-relevant resources in promoting better cognitive health for Black women. 
	Although study results indicated that discrimination was associated with better cognition in midlife women who endorsed greater spirituality, that does not mean discrimination is good for Black women’s cognitive health. The present study findings are an exception to the bulk of the existing literature on discrimination and cognition. There is more to learn about the association between discrimination and processing speed within the context of greater spirituality for Black women during midlife.   
4.5 Limitations
	Although this study was intended to be longitudinal, due to insufficient between-person variability in cognition across time, the study was implemented as cross-sectional. The cross-sectional design prevents us from determining the causality of cognitive outcomes. We also cannot determine whether discrimination has differential proximal and longitudinal associations with cognition. Discrimination exposure was low in this study, and not correlated with the cognitive outcomes, which inhibited my ability to fully test my hypotheses. Black women in the SWAN sample were only recruited from four sites in Northeast and Midwestern urban settings, thus limiting the generalizability of the sample to those from rural areas and other parts of the U.S. (i.e., Western and Southern states; Harlow et al., 2022). 
4.6 Future Directions 
	There are several ways that future research could build on the current study. First, future research could examine spirituality and social support as coping resources employed in response to discrimination and not just general resources present in Black women’s lives. Research on Black women suggests that using resources specific to the experience of discrimination are more effective for mental health than using more generalized resources. For example, social support for racial discrimination but not general social support lessened the adverse effect of discrimination on depressive symptoms for Black women (Seawell et al., 2014). This line of research will aid in understanding adaptive coping resources on the association between discrimination and mental health. 
	Second, future research could examine Black women’s appraisal of discrimination in a qualitative study. Stress process models theorize that after stressor exposure, the individual appraises whether the stressor is indeed “stressful” which then might lead to the use of coping resources, which in turn affect health outcomes (Clark et al., 1999; Cohen & Wills, 1985; Lazarus & Folkman 1984; Pearlin et al., 1981). However, for Black Americans, what are considered stressors (e.g., discrimination, caregiving, financial strains) do not necessarily equate to being considered upsetting or psychologically distressing to them (Brown et al., 2020, 2022). Thus, qualitative research could provide further information about how discrimination exposure is experienced by Black women and how it relates to if and how they use resources such as social support and spirituality to cope.  




Table 1
Participant Demographics at Baseline 

	Characteristics 
	N = 669

	Age, M (SD)
	45.72 (2.65)

	Family Income (%)
	

	Less than $19,999
	20.4

	$20,000 - $49,999
	43.5

	$50,000- $99,999
	30.4

	$100,000 or more
	5.8

	Education Attainment (%)
	

	Less than high school
	5.3

	High school graduate
	21.2

	Some college/technical school
	40.2

	College graduate
	16.5

	Post graduate education
	16.7

	Marital Status (%)
	

	Single, never married
	21.6

	Currently married/living as married
	47.0

	Separated or divorced
	27.5

	Widowed
	3.9

	Cognitive Outcome, M (SD)
	

	Episodic Memory (EBMT)
	9.58 (1.96)

	Processing Speed (SDMT)
	51.08 (11.59)

	Working Memory (DSB)
	5.93 (2.23)

	Practice Effect, M (SD)a
	

	Episodic Memory (EBMT)
	-0.02 (1.00)

	Processing Speed (SDMT)
	0.002 (1.00)

	Working Memory (DSB)
	0.001 (1.00)

	Social Support, M (SD)b
	12.04 (3.45)

	Note: Practice effects are calculated from visit 4 and visit 6 outcome scores. Social support collected at visit 1 and used in primary analyses.  










Table 2
Spirituality Variable Descriptions

	Variables
	N = 669

	How Important is Your Religious Faith (%)
	

	Not At All Important
	0.5

	Not Very Important 
	2.0

	Somewhat Important
	15.5

	Very Important 
	82.1

	
	

	How Often Do You Pray/Meditate (%)
	

	Never
	0.5

	Less Than Once a Year
	1.7

	Yearly/Few Times a Year
	3.3

	Monthly/Few Times a Month
	6.0

	At Least Once a Week/1-3 Times a Week
	18.8

	Nearly Every Day/4 or More Times a Week
	69.7

	
	

	How Much is Religion a Source of Strength/Comfort (%)
	

	None 
	0.8

	A Little 
	12.2

	A Great Deal
	87.1















Table 3
Participant Description: Religious Affiliations

	Religious Preference (%)
	N = 669

	Lutheran
	0.8

	Methodist
	7.0

	Baptist
	43.7

	Episcopal
	2.9

	Presbyterian
	1.5

	Other Protestant
	16.9

	Roman Catholic 
	6.5

	Orthodox Christian
	0.5

	Islam
	1.1

	Buddhism
	0.2

	Spiritual, not religious 
	7.0

	Other, including agnostic/atheist
	8.7

	None 
	3.3




v






Table 4
Discrimination and Perceived Reasons 

	
	Baseline (N = 667)
	Visit 1 (N = 574)
	Visit 2 (N = 581)
	Visit 3 (N = 570)

	Discrimination, M (SD)
	1.95 (0.52)
	1.94 (0.50)
	1.88 (0.51)
	1.87 (0.54)

	Range (1-4)
	1-3.6
	1-3.6
	1-3.5
	1-3.7

	
	
	
	
	

	Reasonsa
	
	
	
	

	Race
	60.6
	77.2
	73.9
	70.6

	Ethnicity
	2.7
	58.5
	44.2
	47.5

	Gender
	4.0
	55.4
	52.2
	53.9

	Age
	3.5
	27.0
	28.7
	29.7

	Income Level
	5.2
	27.6
	23.3
	27.8

	Language 
	0.7
	10.3
	7.6
	10.2

	Weight
	---
	26.3
	22.8
	24.9

	Physical Appearance
	5.4
	24.5
	20.8
	24.1

	Sexual Orientation
	1.0
	8.5
	7.6
	9.2

	Other Reasons 
	16.8
	12.5
	12.6
	16.0

	Note: Data is presented for participants who endorsed discrimination on at least one item and “yes” to the specific reason. Participants were only allowed to choose one reason at baseline but could select multiple reasons at visits 1-3. Weight was not an option given to participants at baseline.




Table 5
Descriptive Statistics for Physiological and Psychological Stress Variables

	Variables
	N = 669

	Allostatic Load, M (SD)
	

	Baseline 
	2.57 (1.94)

	Visit 1
	2.56 (1.85)

	Visit 3
	2.49 (1.94)

	Depressive Symptoms, M (SD)
	

	Baseline 
	11.46 (10.25)

	Visit 1
	10.16 (9.56)

	Visit 2
	9.88 (9.26)

	Visit 3
	9.46 (9.34)

	Perceived Stress M, (SD)
	

	Screening
	8.58 (3.08)

	Visit 1
	8.14 (3.08)

	Visit 2
	7.92 (3.02)

	Visit 3
	7.76 (3.06

	Trait Anxiety M, (SD)
	21.51 (3.71)

	 Range (12-38)
	

	Quartiles
	

	25%
	19

	50%
	21

	75%
	24

	Note: Perceived Stress scores derived from 4-item Perceived Stress Scale (Cohen, 1988; Cohen et al., 1983). Scores ranged from 4-20 with higher scores indicating more perceived stress. Trait Anxiety was measured from 10-items of the 20-item Trait Anxiety scale from the State-Trait Anxiety Inventory (Spielberger et al., 1970). Measure was collected at visit 1, ranged from 10 through 40, with higher scores indicating more trait anxiety. 






Table 6
Biomarkers and Allostatic Load Distributions at Baseline 

	
	N
	Range
	Mean
	Standard Deviation
	25%
	Median
	75%
	Cutoff Point

	Cardiovascular
	
	
	
	
	
	
	
	

	SBP (mm Hg)
	541
	88-200
	123.50
	19.23
	109.33
	120
	134.67
	>134.67

	DBP (mm Hg)
	539
	41.33-126.67
	76.50
	11.61
	68.66
	76
	83.33
	>83.33

	Metabolic 
	
	
	
	
	
	
	
	

	Total cholesterol (mg/dL)
	546
	88-328
	192.72
	36.52
	168
	190
	217
	>217

	HDL (mg/dL)
	546
	25-105
	56.49
	13.52
	47
	56.49
	65
	<47

	Triglycerides (mg/dL)
	526
	32-520
	98.21
	61.33
	61
	81
	111
	>111

	Glucose (mg/dL)
	526
	52-352
	100.17
	32.87
	87
	93
	101
	>101

	BMI (kg/m2)
	537
	15.45-61.92
	30.32
	6.98
	25.53
	28.93
	34.11
	>34.11

	Waist-Hip Ratio
	537
	.51-1.06
	.81
	.07
	.77
	.81
	.86
	>.86

	Inflammatory
	
	
	
	
	
	
	
	

	C-Reactive Protein
	546
	.5-9.9
	3.11
	2.74
	.80
	2.2
	4.73
	>4.73

	Neuroendocrine
	
	
	
	
	
	
	
	

	DHEA-S (mg/dL)
	546
	3.8-445.9
	109.25
	70.29
	61.25
	92.7
	136.21
	<61.25

	Allostatic Load 
	504
	0-9
	2.57
	1.94
	1
	2
	4
	





Table 7
Biomarkers and Allostatic Load Distributions at Visit 1

	
	N
	Range
	Mean
	Standard Deviation
	25%
	Median
	75%
	Cutoff Point

	Cardiovascular
	
	
	
	
	
	
	
	

	SBP (mm Hg)
	470
	93-198
	122.85
	17.31
	110
	119
	132.25
	>132.25

	DBP (mm Hg)
	470
	40-118
	76.28
	11.06
	69
	76
	83
	>83

	Metabolic 
	
	
	
	
	
	
	
	

	Total cholesterol (mg/dL)
	452
	95-381
	195.56
	37.08
	171
	194
	217
	>217

	HDL (mg/dL)
	452
	28-121
	58.33
	14.26
	47
	56
	67
	<47

	Triglycerides (mg/dL)
	436
	40-588
	106.53
	62.69
	68
	90.5
	123
	>123

	Glucose (mg/dL)
	438
	68-386
	97.48
	31.36
	84
	91
	99.25
	>99.25

	BMI (kg/m2)
	459
	15.67-61.37
	30.41
	6.63
	25.39
	29.62
	34.63
	>34.63

	Waist-Hip Ratio
	464
	.56-1.1
	.82
	.07
	.77
	.81
	.86
	>.86

	Inflammatory
	
	
	
	
	
	
	
	

	C-Reactive Protein
	446
	.05-39.9
	3.52
	2.25
	.90
	2.25
	4.95
	>4.95

	Neuroendocrine
	
	
	
	
	
	
	
	

	DHEA-S (mg/dL)
	450
	7.5-410
	110.83
	68.69
	64.2
	98
	140.88
	<64.2

	Allostatic Load 
	408
	0-8
	2.56
	1.85
	1
	2
	4
	





Table 8
Biomarkers and Allostatic Load Distributions at Visit 3

	
	N
	Range
	Mean
	Standard Deviation
	25%
	Median
	75%
	Cutoff Point

	Cardiovascular
	
	
	
	
	
	
	
	

	SBP (mm Hg)
	465
	87-204
	124.33
	18.77
	111
	122
	134
	>134

	DBP (mm Hg)
	465
	43-142
	77.55
	11.10
	70
	77
	85
	>85

	Metabolic 
	
	
	
	
	
	
	
	

	Total cholesterol (mg/dL)
	413
	94-380
	195.45
	39.07
	170
	191
	218.5
	>218.5

	HDL (mg/dL)
	411
	29-127
	58.58
	15.50
	48
	56
	68
	<48

	Triglycerides (mg/dL)
	390
	36-1980
	114.22
	94
	70
	94
	128.25
	>128.25

	Glucose (mg/dL)
	391
	62-330
	96.53
	27.34
	84
	90
	98
	>98

	BMI (kg/m2)
	464
	15.39-65.52
	31.32
	7.15
	26.48
	29.82
	35.45
	>35.45

	Waist-Hip Ratio
	466
	.58-1.11
	.82
	.07
	.78
	.82
	.87
	>.87

	Inflammatory
	
	
	
	
	
	
	
	

	C-Reactive Protein
	396
	.10-135.4
	4.46
	9.14
	1.1
	2.6
	5.5
	>5.5

	Neuroendocrine
	
	
	
	
	
	
	
	

	DHEA-S (mg/dL)
	414
	5.1-455.9
	113.71
	71.02
	62.75
	102.2
	143.43
	<62.75

	Allostatic Load 
	368
	0-10
	2.49
	1.94
	1
	2
	4
	




Table 9
Correlations Between Discrimination, Social Support, Spirituality, and Cognitive Outcomes 

	Indicators (N = 669)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11  

	1. Discrimination at baseline 
	---
	---
	---
	---
	
	
	
	
	
	
	

	2. Discrimination at Visit 1
	.639**
	---
	---
	---
	
	
	
	
	
	
	

	3. Discrimination at Visit 2
	.619**
	.623**
	---
	---
	
	
	
	
	
	
	

	4. Discrimination at Visit 3
	.595**
	.661**
	.719**
	---
	
	
	
	
	
	
	

	5. Total Social Support
	-.215**
	-.214**
	-.163**
	-.173**
	---
	
	
	
	
	
	

	6. How Important is Religious Faith
	-.031
	-.065
	.004
	-.052
	.097*
	---
	
	
	
	
	

	7. How Often Pray/Meditate
	-.065
	-.053
	-.023
	-.054
	.095*
	.542**
	---
	
	
	
	

	8. How Much is Religion a Source of Strength/comfort
	-.079*
	-.105*
	-.022
	-.096*
	.081*
	.649**
	.587**
	---
	
	
	

	9. Episodic Memory (EBMT)
	.056
	.031
	.034
	.024
	.091*
	.014
	-.022
	-.024
	---
	
	

	10. Processing Speed (SDMT)
	-.002
	.059
	.007
	.037
	.119**
	.055
	.055
	.024
	.244**
	---
	

	11. Working Memory (DSB)
	-.042
	.001
	.036
	.020
	.029
	-.011
	-.009
	-.062
	.182**
	.416**
	---

	Note: Cognitive outcomes are at baseline.  *p <0.05 (2-tailed). **p <0.001 (2-tailed). 




Table 10
Standardized Regression-Based Formulas for Practice Effects

	Outcome
	Formulas

	Episodic Memory (EBMT)
	T2′ = c + (b*T1) + (b*Education) + (b*Age)
RCISRB = T2 -T2′/SEE

	Processing Speed (SDMT)
	T2′ = c + (b*T1) + (b*Income) + (b*Education)
RCISRB = T2 -T2′/SEE

	Working Memory (DSB)
	T2′ = c + (b*T1) + (b*Income) + (b*Education)
RCISRB = T2 -T2′/SEE

	Note. T1 = score at Time 1 (Visit 4 raw score); T2 = score at Time 2 (Visit 6 raw score); T2′ = predicted Time 2 score; b= unstandardized coefficient (beta-weights); c = intercept of the regression model (constant); SEE = standard error of the estimate; RCI = reliable change index; SRB = standardized regression-based formula; Linear regression determined which variables are predictive of Time 2 score.



Table 11
Unconditional Models of Episodic Memory, Processing Speed and Working Memory

	
	EBMT
	SDMT
	DSB

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Means 
	
	
	

	Intercept
	9.746 (0.074)**
	50.846 (0.451)**
	5.936 (0.088)**

	Linear Slope 
	-0.086 (0.032)**
	-0.020 (0.134)
	-0.012 (0.029)

	Variances
	
	
	

	Intercept
	1.371 (0.231)**
	100.498 (7.745)**
	3.470 (0.292)**

	Linear Slope
	0.022 (0.049)
	1.335 (0.816)
	0.069 (0.038)

	
	
	
	

	Model Fit: H0 value (df)
	-3347.760(6)
	-5945.155 (6)
	-3220.737 (6)

	Note: East Boston Memory Test (EBMT) measuring episodic memory, Symbol Digits Modalities Test (SDMT) measuring processing speed, and Digit Span Backwards (DSB) measuring working memory. ** p <0.001.  





Table 12
Discrimination Predicting Episodic Memory

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	0.097 (0.120)
	0.082 (0.113)
	0.224 (0.119)

	Age
	---
	0.007 (0.022)
	0.004 (0.022)

	Income 
	---
	0.129 (0.083)
	0.074 (0.083)

	Education
	---
	0.288 (0.060)**
	0.255 (0.060)**

	Practice Effect
	---
	0.425 (0.065)**
	0.406 (0.065)**

	Depressive symptoms
	---
	---
	-0.527 (0.142)**

	Allostatic Load
	---
	---
	-0.038 (0.68)

	
	
	
	

	Model Fit: H0 value (df)
	-4822.202 (18)
	-8914.562 (30)
	-11705.435 (43)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. ** p <0.001.  





Table 13
Discrimination Predicting Processing Speed

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	-0.633 (0.832)
	0.319 (0.707)
	0.893 (0.743)

	Age
	---
	-0.424 (0.138)
	-0.422 (0.140)*

	Income 
	---
	2.089 (0.508)**
	1.843 (0.516)**

	Education
	---
	2.913 (0.369)**
	2.794 (0.372)**

	Practice Effect
	---
	4.204 (0.410)**
	4.123 (0.410)**

	Depressive symptoms
	---
	---
	-1.925 (0.893)

	Allostatic Load
	---
	---
	-0.497 (0.428)

	
	
	
	

	Model Fit: H0 value (df)
	-7419.637 (18)
	-11438.903 (30)
	-14233.827 (43)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001.  





Table 14
Discrimination Predicting Working Memory

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	-0.032 (0.149)
	-0.050 (0.129)
	0.052 (0.703)

	Age
	---
	-0.037 (0.026)
	-0.048 (0.026)

	Income 
	---
	0.216 (0.093)
	0.191 (0.094)

	Education
	---
	0.481 (0.068)**
	0.452 (0.068)**

	Practice Effect
	---
	0.822 (0.071)**
	0.838 (0.071)**

	Depressive symptoms
	---
	---
	-0.490 (0.165)*

	Allostatic Load
	---
	---
	0.124 (0.076)

	
	
	
	

	Model Fit: H0 value (df)
	-4695.478 (18)
	-8721.300 (30)
	-11513.755 (43)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001.  





Table 15
Social Support as a Moderator for Episodic Memory
 
	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	0.191 (0.122)
	0.138 (0.116)
	0.247 (0.0120)

	Social Support
	0.060 (0.019)**
	0.034 (0.019)
	0.020 (0.019)

	Discrimination-Social Support Interaction
	0.040 (0.033)
	0.043 (0.031)
	0.037 (0.031)

	Age
	---
	0.007 (0.022)
	0.004 (0.022)

	Income 
	---
	0.092 (0.084)
	0.054 (0.084)

	Education
	---
	0.290 (0.060)**
	0.260 (0.060)**

	Practice Effect
	---
	0.415 (0.065)**
	0.402 (0.065)**

	Depressive symptoms
	---
	---
	-0.472 (0.148)**

	Allostatic Load
	---
	---
	-0.037 (0.031)

	
	
	
	

	Model Fit: H0 value (df)
	-6572.085 (22)
	-10667.621 (34)
	-13460.142 (47)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001.  





Table 16
Social Support as a Moderator for Processing Speed

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	0.224 (0.841)
	0.702 (0.719)
	1.109 (0.747)

	Social Support
	0.568 (0.133)**
	0.286 (0.116)*
	0.257 (0.120)

	Discrimination-Social Support Interaction
	0.161 (0.225)
	0.064 (0.194)
	0.046 (0.194)

	Age
	---
	-0.427 (0.138)*
	-0.413 (0.140)*

	Income 
	---
	1.857 (0.514)**
	1.672 (0.521)**

	Education
	---
	2.901 (0.368)**
	2.815 (0.371)**

	Practice Effect
	---
	4.134 (0.410)**
	4.074 (0.411)**

	Depressive symptoms
	---
	---
	-1.349 (0.927)

	Allostatic Load
	---
	---
	-0.601 (0.428)

	
	
	
	

	Model Fit: H0 value (df)
	-9166.204 (22)
	-13192.211 (34)
	-15988.020 (47)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001.  





Table 17
Social Support as a Moderator for Working Memory

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	0.014 (0.153)
	-0.042 (0.133)
	0.037 (0.137)

	Social Support
	0.047 (0.024)
	0.015 (0.022)
	-0.006 (0.022)

	Discrimination-Social Support Interaction
	-0.044 (0.041)
	-0.029 (0.035)
	-0.036 (0.035)

	Age
	---
	-0.036 (0.026)
	-0.047 (0.026)

	Income 
	---
	0.208 (0.095)
	0.198 (0.095)

	Education
	---
	0.478 (0.068)**
	0.448 (0.068)**

	Practice Effect
	---
	0.822 (0.071)**
	0.838 (0.071)**

	Depressive symptoms
	---
	---
	-0.522 (0.127)*

	Allostatic Load
	---
	---
	0.128 (0.076)

	
	
	
	

	Model Fit: H0 value (df)
	-6449.884 (22)
	-10477.407 (34)
	-13269.778 (47)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001.  





Table 18
Spirituality as a Moderator for Episodic Memory

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	0.055 (0.136)
	-0.005 (0.127)
	0.155 (0.133)

	Spirituality
	-0.137 (0.126)
	-0.281 (0.166)
	-0.266 (0.165)

	Discrimination-Spirituality Interaction
	0.175 (0.300)
	0.296 (0.267)
	0.320 (0.265)

	Age
	---
	0.012 (0.021)
	0.010 (0.021)

	Income 
	---
	0.114 (0.082)
	0.057 (0.082)

	Education
	---
	0.283 (0.059)**
	0.250 (0.059)**

	Practice Effect
	---
	0.401 (0.061)**
	0.380 (0.060)**

	Depressive symptoms
	---
	---
	-0.508 (0.135)**

	Allostatic Load
	---
	---
	-0.026 (0.065)

	
	
	
	

	Model Fit: H0 value (df)
	-6295.092 (29)
	-10387.624 (41)
	-13178.335.355 (55)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001.  





Table 19
Spirituality as a Moderator for Processing Speed

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	-0.560 (0.963)
	0.459 (0.852)
	1.192 (0.881)

	Spirituality
	-0.565 (1.133)
	-1.045 (1.026)
	-0.971 (1.006)

	Discrimination-Spirituality Interaction
	4.330 (2.264)
	5.759 (2.116)*
	5.594 (2.030)**

	Age
	---
	-0.403 (0.137)*
	-0.403 (0.510)*

	Income 
	---
	1.971 (0.504)**
	1.716 (0.510)**

	Education
	---
	2.928 (0.367)**
	2.785 (0.368)**

	Practice Effect
	---
	4.231 (0.407)**
	4.139 (0.405)**

	Depressive symptoms
	---
	---
	-2.113 (0.886)*

	Allostatic Load
	---
	---
	-0.472 (0.427)

	
	
	
	

	Simple Slope Comparisona
	
	
	

	Low Spirituality
	
	
	-4.401 (2.298)

	Medium Spirituality
	
	
	1.192 (0.881)

	High Spirituality
	
	
	6.786 (2.124)**

	
	
	
	

	Model Fit: H0 value (df)
	-8900.741 (29)
	-12921.201 (41)
	-15717.312 (55)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001. a Low spirituality is -1 standard deviation, medium spirituality is 0, and high spirituality is +1 standard deviation. 





Table 20
Spirituality as a Moderator for Working Memory

	
	Model 1
	Model 2
	Model 3

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	
	
	
	

	Discrimination
	-0.057 (0.172)
	-0.086 (0.150)
	0.038 (0.157)

	Spirituality
	-0.175 (0.206)
	-0.297 (0.178)
	-0.272 (0.177)

	Discrimination-Spirituality Interaction
	-0.226 (0.404)
	0.035 (0.354)
	0.045 (0.353)

	Age
	---
	-0.035 (0.025)
	-0.045 (0.026)

	Income 
	---
	0.216 (0.093)
	0.188 (0.094)

	Education
	---
	0.480 (0.068)**
	0.451 (0.068)**

	Practice Effect
	---
	0.821 (0.071)**
	0.835 (0.070)**

	Depressive symptoms
	---
	---
	-0.486 (0.164)*

	Allostatic Load
	---
	---
	0.116 (0.075)

	
	
	
	

	Model Fit: H0 value (df)
	-6171.505 (29)
	-10197.730 (41)
	-12990.496 (55)

	Note: Model 1 is predictors only, Model 2 is predictors and demographic covariates and Model 3 is predictors, demographic, and biopsychological covariates. * p <0.017, ** p <0.001. 




Figure 1 
Spirituality Moderating Discrimination and Processing Speed 
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