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Abstract

:

Background: Race/ethnicity, toxic stress (TS), resilience-promoting factors (RPFs), and their interactions were investigated in relationship to neurocognitive impairment (NI) in a nationally representative sample of adult Americans ≥50 years enrolled in the Health and Retirement Study (HRS) between 2012 and 2014. Methods: NI was defined as physician diagnosis of Alzheimer’s disease/dementia or HRS total cognition score ≤ 10. Race/ethnicity (i.e., African American, White, or Other), TS (i.e., everyday discrimination and chronic stressors), and mastery (as indicator of RPF) were self-reported. Multivariable logistic regression models estimated race-, TS-, RPF-associated odds ratios (ORs), and 95% confidence intervals (CI) for NI adjusting for socio-demographic confounders. Results: 6317 respondents interviewed between the years 2012 and 2014, age range 55–104 years old, 83% White, 13% Black and 4% Other race were included in the study. Chronic stress (OR = 1.88, 95% CI: 1.42–2.48), discrimination (OR = 3.31, 95% CI: 2.12–5.19) and low mastery (OR = 1.85, 95% CI: 1.38–2.48) were each associated with higher NI risk while low mastery was associated with higher NI risk in discrimination and race/ethnicity dependent manner. Specifically, low mastery-associated risk for NI was evident among adults that denied experiencing discrimination (OR = 2.01, 95% CI: 1.51–2.68), but absent among those that experienced discrimination (OR = 0.72, 95% CI: 0.32–1.62). Further, AA race was associated with NI risk but only among adults with high mastery (OR = 2.00, 95% CI: 1.20–3.35). Conclusions: Discrimination, chronic stress, and low mastery were associated with worse cognition. Persisting cognitive disadvantage for AA vs. White/Other race only among high mastery adults suggests that adverse social experiences may counteract mastery-associated cognitive benefits among AA population. TS reduction through policies that promote equal treatment by race/ethnicity in social life, health, justice, and economic systems may promote successful cognitive aging.
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1. Introduction


As of 2014, an estimated 33% of the United States (US) population self-identified as a member of a racial or ethnic minority group [1]. By the year 2050, an estimated 50% of the US population will be represented by individuals of racial/ethnic minority background [2] such as Hispanic/Latino, Black/African American, Asian/Pacific Islander, and American Indian/Alaska natives.



Despite being a highly diverse country, few aspects of American life are free of racial tension that sometimes manifests as explicit racism—actions guided by the belief that members of one or more races are inferior to members of another race. Racism benefits the political, economic, social, and cultural interests of white Americans at the expense of racial and ethnic minority groups and takes three major forms: institutionalized, personally mediated, and internalized racism [3]. Institutionalized racism is structurally maintained by policies that promote racial inequity in experiences and outcomes in the realm of politics, medicine and access to healthcare, housing, education, employment, and criminal justice systems [4,5]. Personally mediated racism, on the other hand, refers to attitudes and beliefs about the inferiority of minority racial groups (prejudices) and differential treatment of people based on race (discrimination) which is directly experienced at the individual level. Internalized racism refers to the acceptance of negative socio-cultural beliefs about the intrinsic worth of one’s own racial group [6].



Experiences of racial discrimination by minority groups may impact physical and mental health outcomes directly through elevated risk of incarceration, physical injury, patterns of police brutality, or death. Recent data on police-involved fatalities suggests that Black males are 3.2–3.5 times and Hispanic males 1.4–1.7 times more likely to be killed by law enforcement than White males in their lifetime [7,8,9]. More recently, several high-profile cases of police killings of unarmed Black men and women in this country have drawn public attention to the use of lethal force by law enforcement [10]. There is also extensive social justice literature on disparities in the juvenile justice system making the classroom to prison pipeline that is systemically designed to maintain high percentages of African Americans and Hispanics in and out of jail/prison [11,12,13]. Less immediately dangerous but highly prevalent forms of racial discrimination such as microaggressions, lack of respect or courtesy in the workplace, and minority status-related psychosocial stress have been associated with sub-optimal physical [14,15,16] and mental health outcomes [17,18]. High levels of psychosocial stressors that exceed coping resources (resilience-enhancing factors), manifest as toxic stress (TS). Individuals with sufficient coping resources are expected to demonstrate a resilient trajectory and maintain high levels of physical and mental functioning despite high levels of stress-related adversity [19,20]. Resilience promoting factors (RPF) may include personality traits, such as high mastery, or contextual resources, such as social support, that enable individuals to behaviorally resist or down-modulate adverse effects of stressful experiences [21]. TS has been associated with cognitive dysfunction in the domains of learning and memory [22]. Abundant literature documents black–white differences in neurocognitive aging [23,24,25], but specific investigation of TS as a potential mediator or moderator of racial differences in neurocognitive decline or cognitive reserve has not been studied. Further still, although extensive research has demonstrated lifelong sequalae of adverse childhood experiences in older adults [26,27,28], little information is available regarding the potentially mitigating role of RPF as moderators of adverse neurocognitive aging [29,30].



Conditions associated with neurocognitive impairment including Alzheimer’s disease and other forms of dementia are among the leading causes of death in the US [31,32]. The estimated prevalence of dementia among Americans aged ≥ 70 years old in 2010 was 14.7% and is projected to rise with increased life expectancies [33,34]. Additionally, the social and economic costs of dementia among elderly Americans are rising, for instance, in 2010, the total monetary cost of dementia in the US was estimated between $159 and 215 billion [33]. Despite this, we still have a limited understanding of associated risk factors for dementia. Furthermore, given that no clear disease-altering medication is available, we must continue to carefully evaluate risk-associated or risk-lowering environmental and social factors.



This research, grounded in the Stress Process Model (SPM), directly informs present gaps in the understanding of toxic stress (TS)and resilience promoting factors (RPF) as potential mediators or moderators of racial differences in neurocognitive impairment (NI). The SPM postulates that psychosocial resources may impact health directly or indirectly by buffering the negative impacts of stressors [35]. This study specifically examines whether TS and RPF are associated with NI in a nationally representative sample of semi-retired and retired older American adults. The following specific hypotheses are tested: (a) higher levels of TS and lower levels of RPF are associated with higher rates of NI in older American adults, (b) the relationship between race/ethnicity and NI varies according to levels of TS and RPF, and (c) respective relationships between TS, RPF and NI in older adults vary according to race/ethnicity.




2. Materials and Methods


We conducted a cross-sectional secondary data analysis of older semi-retired or retired American Adults enrolled in the Health and Retirement Study (HRS) between 2012 and 2014. The HRS is an ongoing biennial study of U.S. adults aged 51 years and older that began in 1992 with the aim of improving our understanding of the social, economic, environmental, and behavioral factors associated with aging and the health of older adults. The study population includes a representative sample of about 20,000 American adults along with their spouses or partners who may be younger than 50 years [36]. Data combines two waves of HRS, that is, HRS 2012 and HRS 2014 as half the sample randomly received the psychosocial leave behind (PLB) questionnaire in each wave. Furthermore, modules that require only a one-time collection such as items on early life trauma, life course stressors, and relationships with parents were omitted from the PLB after 2014 as they have been asked multiple times in previous waves and many new constructs were added [37]. This analysis includes participants with TS, RPF and cognition measures.



2.1. Measures


2.1.1. Primary Determinants: Race/Ethnicity, Toxic Stress, and Resilience Promoting Factors


Race/ethnicity was self-reported and categorized as non-Hispanic Black/African American (AA), non-Hispanic White/Caucasian (White) or Other race (i.e., Hispanic or Latino) [38]. Details regarding the items that constitute TS and RPF constructs as well as their scoring processes have been described elsewhere [37]. Briefly, TS was assessed across several domains and included: experiences of everyday discrimination, ongoing chronic stressors, and perceived constraints on personal control [37]. Measures of everyday discrimination (Cronbach’s alpha = 0.83) were six questions that tap into the hassles and chronic stress associated with perceived everyday discrimination and comprised “character assaults” that tend to occur daily (e.g., being treated with less courtesy or respect, receiving poorer service at restaurants and not being thought of as smart). Ongoing chronic stressors (Cronbach’s alpha = 0.67) included eight items that capture current and ongoing problems that have lasted twelve months or longer (e.g., ongoing health problems (in yourself); ongoing physical or emotional problems (in spouse or child) and ongoing problems with alcohol or drug use in a family member). Perceived constraints (Cronbach’s alpha = 0.86) were five items that capture a sense of lack of control of things going on around an individual (e.g., feeling helpless while dealing with the problems of life) [37].



Resilience promoting factors (RPF) on the other hand included global mastery, domain-specific control of finances, health and social life, and measures of social support from spouses, children, relatives, and friends. Global mastery included five questions (Cronbach’s alpha = 0.90) getting at one’s resolve at attaining goals. Domain-specific mastery of health, social life and finances was measured via a single-item measure assessing the amount of control for each aspect on a 10-point scale that ranged from ‘‘no control at all’’ to ‘‘very much control’’, with higher scores indicating greater mastery [37]. Measures of social support included four sets of seven items (Cronbach’s alpha: 0.75–0.86) that examined the level of social support received from spouses/partners, children, other family members and friends. For each relationship category, there were three positively worded items—positive social support (PSS) and four negatively worded items—negative social support (NSS). We created additional constructs to sum up social support responses from immediate family (spouses and children), extended family (friends and other family members), and all four relationship groups (spouses, children, other family members, and friends).



Additionally, for participants with one or two missing items, the score was rescaled to the theoretical maximum for each construct by taking the sum of the items present and dividing it by the number of items present. This quotient was then multiplied by the maximum number of items that could be present. This final number was then rounded to a whole number. All combinations of missing items were accounted for when calculating a score for participants missing two items.



We analyzed TS and RPF scores first as continuous variables and farther dichotomized them based on their distributions. Measures of everyday discrimination were categorized into zero events (reference) and one or more events. Ongoing chronic stressors, perceived constraints, and all RPF were categorized as high vs. low based on the mean distribution of each factor.




2.1.2. Other Measures


Age was assessed by self-reported date of birth and was modeled categorically in 10-year increments. Other covariates included sex, years of education completed, marital status, access to health insurance, body mass index (BMI) and health habits, such as having ever smoked and current alcohol use. The following physician-diagnosed conditions were included in the analysis- heart disease (HD), stroke and Type 2 Diabetes (T2DM), as they are considered important risk factors for neurocognitive impairment and have similar metabolic pathways [39,40].




2.1.3. Outcome


Neurocognitive Impairment (NI) included those with a physician diagnosis of Alzheimer’s disease, Dementia or had a total cognition score ≤10 on the modified Telephone Interview for Cognitive Status (TICSm). TICSm has been described elsewhere [41,42]. Briefly, cognitive functioning measures include immediate and delayed word recall, the serial 7 s test, counting backwards, naming tasks such as date naming, and vocabulary questions. These measures are summed up into three indices; a total recall index for the immediate and delayed word recall tasks, a mental status index for counting, naming and vocabulary tasks, and a total cognition score that sums total recall and mental status indices [43]. Additionally, participants are asked two questions—on physician diagnosis of Alzheimer’s disease, and dementia, senility, or any other serious memory impairment.





2.2. Data Analysis


Race, TS, and RPF were analyzed as predictors in relation to presence of NI over two years. First, descriptive analyses determined the distribution of baseline TS, race, RPF, and frequency of NI over 2 years. Bivariate associations were implemented to determine crude associations for NI with race, TS, RPF, potential confounders and sociodemographic factors. Since both TS and RPF were analyzed as categorical variables, chi-square tests were used to evaluate differences in proportion of NI. Factors with a p-value ≤ 0.2 were further evaluated in multivariable models as candidate confounders. Multivariable logistic regression models were used to estimate odds ratios (ORs) and 95% confidence intervals (CIs) with adjustment for candidate confounders such as age, sex, education, alcohol consumption, and comorbidity due to diabetes, heart diseases, and stroke. A series of incremental nested models were implemented, beginning with crude models, followed by models with sociodemographic factors adjusted for, and models adjusting for sociodemographic factors as well as TS. The final models further adjusted for RPF. Additionally, separate regression models evaluated interaction between race/ethnicity and respective TS and RPF and the potential for interaction between TS and RPF. P-values for interaction effects were set at p < 0.10 because the power of statistical tests for higher order terms is generally lower than for first-order terms [44,45]. When potential interactions were indicated, stratum specific results were presented. For all multivariable analyses, missing confounder values were addressed using listwise deletion so that the analytic sample included all participants with a complete set of data on variables specified. All results were adjusted for the complex sampling design of the HRS [46]. All analyses were implemented with SAS software, version 9.4 (SAS Institute, Cary, NC, USA).





3. Results


Included were 6317 respondents interviewed between the years 2012 and 2014 and ranged in age from 55 and 104 years of age. The analytic sample included 83% non-Hispanic White, 13% Black/African American, and 4% Other race (includes Hispanics). Majority of the sample were female (60%), 62% were married/partnered, 46% had some college education or more, 50% had a cardiometabolic diagnosis (HD, T2DM, or stroke), and about 5% were neurocognitively impaired. Of note nearly half (49%) reported ≥ three comorbid conditions. (Table 1).



Across race groups, the proportions of individuals reporting TS varied significantly at baseline for experiences of everyday discrimination (p < 0.0001), chronic stressors (p = 0.008) and personal constraints (p = 0.0009) and were higher amongst minority groups. Similarly, the prevalence of NI was higher among minority groups relative to Whites (p = 0.04, Table 2). Sociodemographic factors, BMI, and lifestyle factors measured at baseline by race are reported in Supplementary Table S1.



3.1. Race Is Not Associated with Cognitive Impairment, But Disparities Persist According to Level of Mastery


Unadjusted for confounding covariates, the odds of NI were 76% elevated (OR = 1.76, 95% CI: 1.21–2.56) Black vs. White Americans. However, this association was not robust to adjustment for socio-demographic confounders, comorbidity, and resiliency indicators (Table 3). However, race-related differences in risk of NI were dependent on the level of mastery among older Americans (mastery x race, p = 0.027; Figure 1). On one hand, among Americans with high mastery, African American race was associated with 100% increased odds of NI, relative to Caucasian race (OR = 2.00, 95% CI: 1.20–3.35), and with 76% increased odds of NI relative to Other race (OR = 1.76, 95% CI: 0.63–4.93), but the odds of NI was similar for those that identified as Other relative to Caucasian race (OR = 1.14, 95% CI: 0.42–3.07). On the other hand, among American adults with low mastery, race-related differences in odds of NI were absent. Specifically, African American race was on average associated with lower NI odds relative to Caucasian American race (OR = 0.72, 95% CI: 0.41–1.26) and Other race (OR = 0.43, 95% CI: 0.16–1.14) while Other vs. Caucasian race was associated with 68% higher NI odds (OR = 1.68, 95% CI: 0.68–4.13).




3.2. High Toxic Stress Is Associated with Higher NI; Relationship Varies by Mastery Level and Age


The odds of NI, was elevated for adults that reported high vs. low levels of chronic stress (OR = 1.88, 95% CI: 1.43–2.49), the experience of one or more vs. no everyday discrimination (OR = 4.05, 95% CI: 2.61–6.30) and having high vs. low perceived constraints (OR = 2.91, 95% CI: 2.03–4.17) in unadjusted models (Table 3). The magnitude of these associations was down modulated, but remained statistically robust, with sequential adjustment for socio-demographic factors, lifestyle factors, comorbidity, and toxic stress (Model 3) and RPF (Model 4, Table 3). However, the magnitude of discrimination-related differences in risk of NI varied according to level of mastery (discrimination × mastery, p = 0.0297; Figure 1). Specifically, the experience of any vs. no discrimination was associated with twice the odds of NI (OR = 1.95, 95% CI: 1.09–3.46) among adults with low mastery and 5.4 times the odds of NI (OR = 5.42, 95% CI: 2.99–9.83) among adults with high mastery. Furthermore, low vs. high stress associated risk of NI varied according to age (chronic stress × age, p = 0.022; Figure 2) and with stress-related elevation of NI risk evident among older Americans aged ≤ 70 years (OR = 3.66, 95% CI: 1.84–7.27) but not among individuals aged 71–79 years (OR = 1.35, 95% CI: 0.85–2.16) or ≥ 80 years old (OR = 1.09, 95% CI: 0.75–1.67).




3.3. Low RPF Is Associated with NI, But Relationship Varies by Race and the Experience of Discrimination


Low vs. high levels of RPF were consistently associated with higher odds of NI (OR = 1.93–2.40, 95% CI: 1.46–3.38) in unadjusted models. This association was down modulated with adjustment for confounding covariates but the odds of NI remained elevated for adults reporting low vs. high levels of perceived global and domain specific mastery (OR = 1.70–2.02, 95% CI: 1.31–2.85) and for individuals reporting low vs. high positive social support from key relationships (OR = 1.45, 95% CI: 0.95–2.21; Table 3). However, the relationship between global mastery and NI differed according to the race/ethnicity of older Americans (mastery x race, p = 0.027; Figure 3). Specifically, low vs. high mastery was associated with higher odds of NI among Whites (OR = 1.87, 95% CI: 1.36–2.58) and among Americans of Other race (OR = 2.76, 95% CI: 0.67–11.40) but not among Blacks (OR = 0.67, 95% CI: 0.35–1.28). Likewise, low vs. high mastery was associated with 100% increase in odds of NI (OR = 2.01 95% CI: 1.51–2.68) among older Americans without the social experience of everyday discrimination but no relationship was evident between mastery and NI (OR = 0.72, 95% CI: 0.32–1.62) among Americans that reported one or more experiences of everyday discrimination.




3.4. Increasing Age Is Associated with Higher Risk of NI; Relationship Varies by Level of Stress


Increasing age was also associated with higher odds of NI (OR = 1.36–4.73, 95% CI: 0.86–7.43) in unadjusted models. This association was down modulated with adjustment for confounders, but the odds of NI remained elevated for adults ≥ 80 years old compared to adults aged ≤ 70 years (OR = 4.34, 95% CI: 2.74–6.87; Supplementary Table S2). Of note, age-related differences in NI odds varied according to high vs. low chronic stress (chronic stress × age, p = 0.022; Figure 2). Specifically, among adults with low levels of chronic stress, the odds of NI was respectively twice (OR = 2.27, 95% CI: 1.23–4.19) and nearly eight (OR = 7.72, 95% CI: 4.28–13.91) times as high for adults 71–79 years and ≥80 years old compared to adults aged ≤70 years. Among older Americans with high chronic stress on the other hand, the odds of NI was comparable for adults 71–79 vs. ≤70 years old (OR = 0.84, 95% CI: 0.45–1.58), and was elevated but to a lower degree for adult Americans ≥80 vs. ≤70 years old (OR = 2.30, 95% CI: 1.22–4.34).




3.5. Other Factors Associated with Increased Risk of NI


Among other factors, lower education status and having comorbid HD, T2DM, or stroke were each associated with increased risk of NI after controlling for TS, RPF, and potential confounders (Supplementary Table S2).





4. Discussion


In this population-based cohort study of 6317 older Americans, we found that higher levels of TS (chronic stress and discrimination) and lower levels of RPF, e.g., mastery, were associated with an increased risk for NI. Furthermore, we found novel empirical evidence that in the presence of discrimination, the benefit of high mastery for cognitive reserve is muted. These findings were consistent with our study hypothesis and align with prior research among adults with trauma that associated the presence of post-traumatic stress disorder (PTSD) with a greater NI risk [47]. These findings are also in line with reported higher perceived stress-related worse cognitive function and more rapid cognitive decline in a community-based study of Black and White American adults [48]. Extant literature relating childhood adversity or trauma exposure with neuropsychiatric morbidity—specifically depression, anxiety [49] and adverse cognitive function in adulthood [50] support the reported association. Furthermore, mechanistic insight underlying the findings of this large epidemiological study—specifically that psychological stress is associated with detectable cellular changes in regions of the hippocampus, decreased proliferation of neurons in the dentate gyrus, and with loss of hippocampal volume resulting in atrophy and cognitive deficits have been delineated [51,52,53,54,55,56,57].



Our findings on the elevated risk of NI due to increasing age, low education status and the presence of comorbid HD, T2DM or stroke confirm previous observations that advanced chronologic age [58], low educational attainment [24,59] and the presence of metabolic chronic disease [60,61,62] are important determinants of NI. In line with some [24,48] but not all prior studies, we found limited evidence of substantial race-related differences in rates of NI in this diverse sample of older American adults. Data from this study suggests that psychosocial adversity—i.e., TS- and RPF-associated NI risk was generally stronger than race-related differences in NI risk. While overall difference in NI risk by race was limited, our study expands the scope of knowledge pertaining to how disparate social experiences by race may accentuate disparity in cognitive function among older Americans because African-American vs. White or Other race-associated disadvantage in NI persisted among Americans that achieved higher levels of mastery. Of note, mastery is an indicator of intrinsic capacity for control, self-efficacy, competency or demonstrated effectiveness at achieving personal and social goals. Over-represented in the high end of mastery would be older Americans of higher socioeconomic status (education, occupation, income) and by extension, those with above average access to health care resources and the wherewithal to benefit from self-directed health agency to counteract a health risk. Therefore, high mastery status is expected to be neuro-protective regardless of race.



Unlike older Americans of White or Other race, the expected benefit of achieving high mastery for cognitive reserve, is muted or absent for older African American adults in this study. This observation is similar to previously reported higher levels of allostasis for Black and Mexican Americans relative to White Americans with a college degree or higher, whereas allostasis was similar across race groups among adults with low educational achievement in the same study [63]. Race is a well described social determinant of health and overall wellbeing in the US [64,65,66]. Prior data shows that Black Americans of higher educational status report high frequency of experienced micro-aggression and work-place discrimination and more frequently report being in jobs below their qualification level [67]. Both the nature and frequency of everyday discrimination varies according to race, with African Americans more frequently on the receiving end of the most insidious forms of discrimination in occupational and social interactions—whether in healthcare, educational, financial, law enforcement, and judicial systems [67,68]. Common experiences of discrimination related psychosocial stressors, such as receiving less respect, poorer services, being considered unintelligent, being perceived as threatening, not receiving benefit of the doubt and numerous other forms of adverse social experiences are more frequent among individuals of African American descent [69,70,71], do not change substantially by objective mastery level and mediate higher risk of adverse physical [69,72,73,74,75], and reproductive health outcomes [76,77,78]. Our data suggests that the differential amplification of psychosocial adversity—likely due to status inconsistency for African Americans with high mastery, overwhelms the expected neuroprotective benefit of mastery for high-mastery African Americans relative to high-mastery Americans of White or Other race.



The implementation of a large nationally representative study using rigorous analytic approaches adjusted for multiple confounders is an important strength of this study. An additional strength and novel contribution of the present study lies in the evaluation of multiple indicators of TS and resiliency as proxies for social experiences that affect cognitive aging. Limitations of the present study include its cross-sectional design which limits causal inference due to potential for residual confounding by unmeasured factors (e.g., additional aspects of socioeconomic status, physical activity) and inability to infer temporal sequence. Further limitation lies in low statistical power to evaluate heterogeneity in relationship of social determinants to NI particularly within the stratum of Other race.




5. Conclusions


Maintaining cognitive reserve is crucial for promoting healthy life span and acceptable quality of life in advanced age [79,80,81]. This study provided empirical evidence that high psychosocial adversity and low levels of RPF are important social determinants of NI and impaired cognitive reserve in a diverse sample of older US adults. African American race was associated with cognitive disadvantage, but only in the status inconsistent context of high mastery. Regardless of race, the benefit of high mastery for cognitive reserve among older Americans was muted among those that reported experiences of discrimination. Therefore, policy interventions that decrease psychosocial stress and opportunities that enhance social equity are needed to promote healthy cognitive aging regardless of race. However, specific social policies/interventions to mitigate psychosocial adversity associated cognitive impairment must be tailored by race to maximize its effectiveness.








Supplementary Materials


The following are available online at https://www.mdpi.com/1660-4601/18/3/1358/s1, Table S1: Demographic characteristics of older American adults enrolled in the HRS 2012-14 sample by Race, Table S2: Other factors in relation to risk for Neurocognitive impairment among older adults from HRS 2012-14, and Table S3: The relationship between Race and Neurocognitive Impairment with or without adjustment for Toxic Stress or Resilience promoting factors.





Author Contributions


Conceptualization, A.K.N. and A.E.E.; methodology, A.K.N., A.E.E., M.Z., X.S. and B.G.; formal analysis, A.K.N.; writing—original draft preparation, A.K.N.; writing—review and editing, A.K.N., A.E.E., A.E.E., M.Z., X.S. and B.G. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Ethical review and approval were waived for this study as it was a secondary data analysis on anonymized data. The HRS is conducted under the University of Michigan and sponsored by the National Institute on Aging and the Social Security Administration. The study has been approved by the University of Michigan Institutional Review Board.




Informed Consent Statement


Not applicable.




Data Availability Statement


Publicly available datasets were analyzed in this study. This data can be found here: https://hrs.isr.umich.edu/data-products/access-to-public-data.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



U.S. Census Bureau PD. Annual Estimates of the Resident Population by Sex, Race and Hispanic Origin for the United States, States and Counties: 1 April 2010 to 1 July 2014; U.S. Census Bureau, Population Division: Washington, DC, USA, 2015.

	



The Henry J. Kaiser Family Foundation. Key Facts Race, Ethnicity & Medical Care, 2007. Available online: www.kff.org (accessed on 19 May 2020).

	



Jones, C.P. Levels of racism: A theoretic framework and a gardener’s tale. Am. J. Public Health 2000, 90, 1212–1215. [Google Scholar]

	



Gee, G.; Walsemann, K. Does health predict the reporting of racial discrimination or do reports of discrimination predict health? Findings from the National Longitudinal Study of Youth. Soc. Sci. Med. 2009, 68, 1676–1684. [Google Scholar] [CrossRef]

	



Williams, D.R.; Yan, Y.; Jackson, J.S.; Anderson, N.B. Racial Differences in Physical and Mental Health: Socio-economic Status, Stress and Discrimination. J. Health Psychol. 1997, 2, 335–351. [Google Scholar] [CrossRef] [PubMed]

	



Chae, D.H.; Nuru-Jeter, A.M.; Lincoln, K.D.; Francis, D.D. Conceptualizing Racial Disparities in Health: Advancement of a Socio-Psychobiological Approach. Du Bois Rev. Soc. Sci. Res. Race 2011, 8, 63–77. [Google Scholar] [CrossRef]

	



Edwards, F.; Lee, H.; Esposito, M. Risk of being killed by police use of force in the United States by age, race–ethnicity, and sex. Proc. Natl. Acad. Sci. USA 2019, 116, 16793. [Google Scholar] [CrossRef] [PubMed]

	



Edwards, F.; Esposito, M.H.; Lee, H. Risk of Police-Involved Death by Race/Ethnicity and Place, United States, 2012–2018. Am. J. Public Health 2018, 108, 1241–1248. [Google Scholar] [CrossRef]

	



DeGue, S.; Fowler, K.A.; Calkins, C. Deaths Due to Use of Lethal Force by Law Enforcement: Findings from the National Violent Death Reporting System, 17 U.S. States, 2009–2012. Am. J. Prev. Med. 2016, 51 (Suppl. 3), S173–S187. [Google Scholar] [CrossRef]

	



Jones, C.P. Toward the Science and Practice of Anti-Racism: Launching a National Campaign Against Racism. Ethn. Dis. 2018, 28 (Suppl. 1), 231–234. [Google Scholar] [CrossRef]

	



Wordes, M.; Bynum, T.S.; Corley, C.J. Locking Up Youth: The Impact of Race on Detention Decisions. J. Res. Crime Delinq. 1994, 31, 149–165. [Google Scholar] [CrossRef]

	



Leiber, M.J.; Fox, K.C. Race and the Impact of Detention on Juvenile Justice Decision Making. Crime Delinq. 2005, 51, 470–497. [Google Scholar] [CrossRef]

	



Leiber, M.J.; Johnson, J.D. Being Young and Black: What Are Their Effects on Juvenile Justice Decision Making? Crime Delinq. 2007, 54, 560–581. [Google Scholar] [CrossRef]

	



Chae, D.H.; Walters, K.L. Racial discrimination and racial identity attitudes in relation to self-rated health and physical pain and impairment among two-spirit American Indians/Alaska Natives. Am. J. Public Health 2009, 99 (Suppl. 1), S144–S151. [Google Scholar] [CrossRef] [PubMed]

	



Koball, H.L.; Besculides, M.; Goesling, B.; Lincoln, K.D.; Chae, D.H. Stress, Marital Satisfaction, and Psychological Distress Among African Americans. J. Fam. Issues 2010, 31, 1081–1105. [Google Scholar]

	



Sue, D.W.; Bucceri, J.; Lin, A.I.; Nadal, K.L.; Torino, G.C. Racial microaggressions and the Asian American experience. Cult. Divers. Ethn. Minority Psychol. 2007, 13, 72–81. [Google Scholar] [CrossRef] [PubMed]

	



Chae, D.H.; Yoshikawa, H. Perceived group devaluation, depression, and HIV-risk behavior among Asian gay men. Health Psychol. Off. J. Div. Health Psychol. Am. Psychol. Assoc. 2008, 27, 140–148. [Google Scholar] [CrossRef] [PubMed]

	



Noh, S.; Kaspar, V. Perceived discrimination and depression: Moderating effects of coping, acculturation, and ethnic support. Am. J. Public Health 2003, 93, 232–238. [Google Scholar] [CrossRef]

	



Bonanno, G.A.; Westphal, M.; Mancini, A.D. Resilience to loss and potential trauma. Annu. Rev. Clin. Psychol. 2011, 7, 511–535. [Google Scholar] [CrossRef]

	



Ungar, M. The social ecology of resilience: Addressing contextual and cultural ambiguity of a nascent construct. Am. J. Orthopsychiatry 2011, 81, 1–17. [Google Scholar] [CrossRef]

	



Fontes, A.P.; Neri, A.L. Resilience in aging: Literature review. Ciência Saúde Coletiva 2015, 20, 1475–1495. [Google Scholar]

	



McIntyre, R.S.; Xiao, H.X.; Syeda, K.; Vinberg, M.; Carvalho, A.F.; Mansur, R.B.; Maruschak, N.; Cha, D.S. The Prevalence, Measurement, and Treatment of the Cognitive Dimension/Domain in Major Depressive Disorder. CNS Drugs 2015, 29, 577–589. [Google Scholar] [CrossRef]

	



Zhang, Z.; Mark, D.H.; Yu, Y.-L. Life Course Pathways to Racial Disparities in Cognitive Impairment among Older Americans. J. Health Soc. Behav. 2016, 57, 184–199. [Google Scholar] [CrossRef] [PubMed]

	



Gross, A.L.; Mungas, D.M.; Crane, P.K.; Gibbons, L.E.; MacKay-Brandt, A.; Manly, J.J.; Mukherjee, S.; Romero, H.; Sachs, B.; Thomas, M.; et al. Effects of education and race on cognitive decline: An integrative study of generalizability versus study-specific results. Psychol. Aging 2015, 30, 863–880. [Google Scholar] [CrossRef] [PubMed]

	



Miles, T.P.; Froehlich, T.E.; Bogardus, S.T.; Inouye, S.K. Dementia and race: Are there differences between African Americans and Caucasians? J. Am. Geriatr. Soc. 2001, 49, 477–484. [Google Scholar] [CrossRef] [PubMed]

	



Maercker, A.; Hilpert, P.; Burri, A. Childhood trauma and resilience in old age: Applying a context model of resilience to a sample of former indentured child laborers. Aging Ment. Health 2016, 20, 616–626. [Google Scholar] [CrossRef] [PubMed]

	



Amir, M.; Lev-Wiesel, R. Time does not heal all wounds: Quality of life and psychological distress of people who survived the holocaust as children 55 years later. J. Trauma. Stress 2003, 16, 295–299. [Google Scholar] [CrossRef]

	



Landau, R.; Litwin, H. The effects of extreme early stress in very old age. J. Trauma. Stress 2000, 13, 473–487. [Google Scholar] [CrossRef]

	



Beutel, M.E.; Glaesmer, H.; Wiltink, J.; Marian, H.; Brähler, E. Life satisfaction, anxiety, depression and resilience across the life span of men. Aging Male Off. J. Int. Soc. Study Aging Male 2010, 13, 32–39. [Google Scholar] [CrossRef]

	



Pietrzak, R.H.; Cook, J.M. Psychological resilience in older U.S. veterans: Results from the national health and resilience in veterans study. Depress. Anxiety 2013, 30, 432–443. [Google Scholar] [CrossRef]

	



Willis, K.J.; Hakim, A.M. Stroke prevention and cognitive reserve: Emerging approaches to modifying risk and delaying onset of dementia. Front. Neurol. 2013, 4, 13. [Google Scholar] [CrossRef]

	



Heron, M. Deaths: Leading Causes for 2017. Natl. Vital Stat. Rep. 2019, 68, 1–76. [Google Scholar]

	



Hurd, M.D.; Martorell, P.; Delavande, A.; Mullen, K.J.; Langa, K.M. Monetary costs of dementia in the United States. N. Engl. J. Med. 2013, 368, 1326–1334. [Google Scholar] [CrossRef] [PubMed]

	



Hale, J.M. Cognitive Disparities: The Impact of the Great Depression and Cumulative Inequality on Later-Life Cognitive Function. Demography 2017, 54, 2125–2158. [Google Scholar] [CrossRef] [PubMed]

	



Keith, V. Stress, discrimination, and coping in late life. In Handbook of Minority Aging; Whitfield, K.E., Baker, T.A., Eds.; Springer Publishing Company: New York, NY, USA, 2014; pp. 65–84. [Google Scholar]

	



Juster, F.T.; Richard, M.S. An Overview of the Health and Retirement Study. J. Hum. Resour. 1995, 30, S7–S56. [Google Scholar] [CrossRef]

	



Jacqui, S.; Lindsay, H.R.; Gwenith, G.F.; Amanda, S.; David, W. HRS Psychosocial and Lifestyle Questionnaire 2006–2016; Survey Research Center, Institute for Social Research, University of Michigan: Ann Arbor, MI, USA, 2017. [Google Scholar]

	



Robert, B.W.; Herzog, A.R. Overview of the Health Measures in the Health and Retirement Survey. J. Human Resour. 1995, 30, S84–S107. [Google Scholar]

	



Daviglus, M.L.; Plassman, B.L.; Pirzada, A.; Bell, C.C.; Bowen, P.E.; Burke, J.R.; Connolly, E.S.; Dunbar-Jacob, J.M.; Granieri, E.C.; McGarry, K.; et al. Risk factors and preventive interventions for Alzheimer disease: State of the science. Arch. Neurol. 2011, 68, 1185–1190. [Google Scholar] [CrossRef]

	



Barnes, D.E.; Yaffe, K. The projected effect of risk factor reduction on Alzheimer’s disease prevalence. Lancet Neurol. 2011, 10, 819–828. [Google Scholar] [CrossRef]

	



Brandt, J.; Spencer, M.; Folstein, M. The telephone interview for cognitive status. Neuropsychiatry Neuropsychol. Behav. Neurol. 1988, 1, 111–117. [Google Scholar]

	



Welsh, K.A.; Breitner, J.C.; Magruder-Habib, K.M. Detection of dementia in the elderly using telephone screening of cognitive status. Neuropsychiatry Neuropsychol. Behav. Neurol. 1993, 6, 103–110. [Google Scholar]

	



Mary Beth, O.; Gwenith, G.F.; Herzog, A.R. Documentation of Cognitive Functioning Measures in the Health and Retirement Study; Institute for Social Research, University of Michigan: Ann Arbor, MI, USA, 2005. [Google Scholar]

	



Aiken, L.S.; West, S.G. Multiple Regression: Testing and Interpreting Interactions; Sage: Newbury Park, CA, USA, 1991. [Google Scholar]

	



Greenland, S.J.E. Commentary: Interactions in Epidemiology: Relevance, Identification, and Estimation. Epidemiology 2009, 20, 14–17. [Google Scholar] [CrossRef]

	



Steven, G.H.; Connor, J. Technical Description of the Health and Retirement Study Sample Design; Institute for Social Research, University of Michigan: Ann Arbor, MI, USA, 1995. [Google Scholar]

	



Qureshi, S.U.; Long, M.E.; Bradshaw, M.R.; Pyne, J.M.; Magruder, K.M.; Kimbrell, T.; Hudson, T.J.; Jawaid, A.; Schulz, P.E.; Kunik, M.E. Does PTSD impair cognition beyond the effect of trauma? J. Neuropsychiatry Clin. Neurosci. 2011, 23, 16–28. [Google Scholar] [CrossRef]

	



Aggarwal, N.T.; Wilson, R.S.; Beck, T.L.; Rajan, K.B.; De Leon, C.F.; Evans, D.A.; Everson-Rose, S.A. Perceived stress and change in cognitive function among adults 65 years and older. Psychosom. Med. 2014, 76, 80–85. [Google Scholar] [CrossRef] [PubMed]

	



Heim, C.; Nemeroff, C.B. The role of childhood trauma in the neurobiology of mood and anxiety disorders: Preclinical and clinical studies. Biol. Psychiatry 2001, 49, 1023–1039. [Google Scholar] [CrossRef]

	



Hedges, D.W.; Woon, F.L. Early-life stress and cognitive outcome. Psychopharmacology 2011, 214, 121–130. [Google Scholar] [CrossRef] [PubMed]

	



Schwabe, L.; Joëls, M.; Roozendaal, B.; Wolf, O.T.; Oitzl, M.S. Stress effects on memory: An update and integration. Neurosci. Biobehav. Rev. 2012, 36, 1740–1749. [Google Scholar] [CrossRef] [PubMed]

	



Schwabe, L.; Wolf, O.T. The context counts: Congruent learning and testing environments prevent memory retrieval impairment following stress. Cogn. Affect. Behav. Neurosci. 2009, 9, 229–236. [Google Scholar] [CrossRef]

	



Schwabe, L.; Wolf, O.T. Stress impairs the reconsolidation of autobiographical memories. Neurobiol. Learn Mem. 2010, 94, 153–157. [Google Scholar] [CrossRef]

	



Weerda, R.; Muehlhan, M.; Wolf, O.T.; Thiel, C.M. Effects of acute psychosocial stress on working memory related brain activity in men. Hum. Brain Mapp. 2010, 31, 1418–1429. [Google Scholar] [CrossRef]

	



Magariños, A.M.; McEwen, B.S.; Flügge, G.; Fuchs, E. Chronic psychosocial stress causes apical dendritic atrophy of hippocampal CA3 pyramidal neurons in subordinate tree shrews. J. Neurosci. Off. J. Soc. Neurosci. 1996, 16, 3534–3540. [Google Scholar] [CrossRef]

	



Fuchs, E.; Czéh, B.; Kole, M.H.; Michaelis, T.; Lucassen, P.J. Alterations of neuroplasticity in depression: The hippocampus and beyond. Eur. Neuropsychopharmacol. J. Eur. Coll. Neuropsychopharmacol. 2004, 14 (Suppl. 5), S481–S490. [Google Scholar] [CrossRef]

	



Brunson, K.L.; Kramár, E.; Lin, B.; Chen, Y.; Colgin, L.L. Mechanisms of late-onset cognitive decline after early-life stress. J. Neurosci. Off. J. Soc. Neurosci. 2005, 25, 9328–9338. [Google Scholar] [CrossRef]

	



Salthouse, T.A. When does age-related cognitive decline begin? Neurobiol. Aging 2009, 30, 507–514. [Google Scholar] [CrossRef] [PubMed]

	



Piccinin, A.M.; Muniz-Terrera, G.; Clouston, S.; Reynolds, C.A.; Thorvaldsson, V.; Deary, I.J.; Deeg, D.J.; Johansson, B. Coordinated analysis of age, sex, and education effects on change in MMSE scores. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 2013, 68, 374–390. [Google Scholar] [CrossRef] [PubMed]

	



Deary, I.J.; Corley, J.; Gow, A.J.; Harris, S.E.; Houlihan, L.M.; Marioni, R.E.; Penke, L.; Rafnsson, S.B.; Starr, J.M. Age-associated cognitive decline. Br. Med. Bull. 2009, 92, 135–152. [Google Scholar] [CrossRef] [PubMed]

	



Diaz-Venegas, C.; Schneider, D.C.; Myrskyla, M.; Mehta, N.K. Life expectancy with and without cognitive impairment by diabetes status among older Americans. PLoS ONE 2017, 12, e0190488. [Google Scholar] [CrossRef]

	



Gottesman, R.F.; Schneider, A.L.; Albert, M.; Alonso, A.; Bandeen-Roche, K.; Coker, L.; Coresh, J.; Knopman, D.; Power, M.C.; Rawlings, A.; et al. Midlife hypertension and 20-year cognitive change: The atherosclerosis risk in communities neurocognitive study. JAMA Neurol. 2014, 71, 1218–1227. [Google Scholar] [CrossRef]

	



Howard, J.T.; Sparks, P.J. The Role of Education in Explaining Racial/Ethnic Allostatic Load Differentials in the United States. Biodemography Soc. Biol. 2015, 61, 18–39. [Google Scholar] [CrossRef]

	



Brondolo, E.; Brady, N.; Pencille, M.; Beatty, D.; Contrada, R.J. Coping with Racism: A Selective Review of the Literature and a Theoretical and Methodological Critique. J. Behav. Med. 2009, 32, 64–88. [Google Scholar] [CrossRef]

	



Nkwata, A.K.; Song, X.; Zhang, M.; Ezeamama, A.E. Change in quality of life over eight years in a nationally representative sample of US adults with heart disease and type 2 diabetes:minority race and toxic stress as keysocial determinants. BMC Public Health 2020, 20, 684. [Google Scholar] [CrossRef]

	



Hudson, D.L.; Puterman, E.; Bibbins-Domingo, K.; Matthews, K.A.; Adler, N.E. Race, life course socioeconomic position, racial discrimination, depressive symptoms and self-rated health. Soc. Sci. Med. 2013, 97, 7–14. [Google Scholar] [CrossRef]

	



Meyer, J.D. Race-based job discrimination, disparities in job control, and their joint effects on health. Am. J. Ind. Med. 2014, 57, 587–595. [Google Scholar] [CrossRef]

	



Malat, J.; Mayorga-Gallo, S.; Williams, D.R. The effects of whiteness on the health of whites in the USA. Soc. Sci. Med. 2018, 199, 148–156. [Google Scholar] [CrossRef] [PubMed]

	



Lewis, T.T.; Aiello, A.E.; Leurgans, S.; Kelly, J.; Barnes, L.L. Self-reported experiences of everyday discrimination are associated with elevated C-reactive protein levels in older African-American adults. Brain Behav. Immun. 2010, 24, 438–443. [Google Scholar] [CrossRef] [PubMed]

	



Lewis, T.T.; Barnes, L.L.; Bienias, J.L.; Lackland, D.T.; Evans, D.A.; Mendes de Leon, C.F. Perceived discrimination and blood pressure in older African American and white adults. J. Gerontol. Ser. ABiol. Sci. Med. Sci. 2009, 64, 1002–1008. [Google Scholar] [CrossRef] [PubMed]

	



Williams, D.R.; Mohammed, S.A. Discrimination and racial disparities in health: Evidence and needed research. J. Behav. Med. 2009, 32, 20–47. [Google Scholar] [CrossRef] [PubMed]

	



Krieger, N.; Sidney, S. Racial discrimination and blood pressure: The CARDIA Study of young black and white adults. Am. J. Public Health 1996, 86, 1370–1378. [Google Scholar] [CrossRef] [PubMed]

	



Williams, D.R.; Neighbors, H. Racism, discrimination and hypertension: Evidence and needed research. Ethn. Dis. 2001, 11, 800–816. [Google Scholar]

	



Farmer, H.R.; Wray, L.A.; Thomas, J.R. Do Race and Everyday Discrimination Predict Mortality Risk? Evidence FROM the Health and Retirement Study. Gerontol. Geriatr. Med. 2019, 5, 2333721419855665. [Google Scholar]

	



Jones, C. The impact of racism on health. Ethn. Dis. 2002, 12, S2-10-3. [Google Scholar]

	



Dominguez, T.P.; Dunkel-Schetter, C.; Glynn, L.M.; Hobel, C.; Sandman, C.A. Racial differences in birth outcomes: The role of general, pregnancy, and racism stress. Health Psychol. 2008, 27, 194. [Google Scholar] [CrossRef]

	



Rankin, K.M.; David, R.J.; Collins, J.W., Jr. African American women’s exposure to interpersonal racial discrimination in public settings and preterm birth: The effect of coping behaviors. Ethn. Dis. 2011, 21, 370–376. [Google Scholar]

	



Mustillo, S.; Krieger, N.; Gunderson, E.P.; Sidney, S.; McCreath, H.; Kiefe, C.I. Self-reported experiences of racial discrimination and Black-White differences in preterm and low-birthweight deliveries: The CARDIA Study. Am. J. Public Health 2004, 94, 2125–2131. [Google Scholar] [CrossRef] [PubMed]

	



Montross, L.P.; Depp, C.; Daly, J.; Reichstadt, J.; Golshan, S.; Moore, D.; Sitzer, D.; Jeste, D.V. Correlates of self-rated successful aging among community-dwelling older adults. Am. J. Geriatr. Psychiatry Off. J. Am. Assoc. Geriatr. Psychiatry 2006, 14, 43–51. [Google Scholar] [CrossRef] [PubMed]

	



Nygren, B.; Aléx, L.; Jonsén, E.; Gustafson, Y.; Norberg, A.; Lundman, B. Resilience, sense of coherence, purpose in life and self-transcendence in relation to perceived physical and mental health among the oldest old. Aging Ment. Health 2005, 9, 354–362. [Google Scholar] [CrossRef] [PubMed]

	



Bowling, A.; Iliffe, S. Psychological approach to successful ageing predicts future quality of life in older adults. Health Qual. Life Outcomes 2011, 9, 13. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 18 01358 g001 550] 





Figure 1. Race and discrimination-related differences in risk of Neurocognitive impairment within strata of mastery. 
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Figure 2. Heterogeneity in age and chronic stress-related associations for risk of neurocognitive impairment. 
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Figure 3. Low mastery associated risk of Neurocognitive impairment varies within strata of race, and social experience of discrimination. 
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Table 1. Demographic characteristics of older American adults enrolled in the Health and Retirement Study (HRS) 2012–2014 sample by cognitive function status.
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Characteristic

	
All (N = 6317)

	
Normal (N = 6019)

	
Impaired (N = 298)

	
p-Value




	
N (%)

	
N (%)

	
N (%)






	
Age: mean (SD)

	
73.9 (6.7)

	
73.7 (6.5)

	
78.7 (8.1)

	




	
Age categories (years)

	

	

	

	
<0.0001




	
≤70

	
2076 (32.9)

	
2025 (33.6)

	
51 (17.1)

	




	
71–79

	
3055 (48.4)

	
2942 (48.9)

	
113 (37.9)

	




	
>80

	
1186 (18.7)

	
1052 (17.5)

	
132 (45.0)

	




	
Sex: Female

	
3764 (59.6)

	
3601 (59.8)

	
163 (54.7)

	
0.0782




	
Marital Status

	

	

	

	
0.0002




	
Never married

	
177 (02.8)

	
167 (02.8)

	
10 (03.3)

	




	
Married/partnered

	
3910 (61.9)

	
3761 (62.5)

	
149 (50.0)

	




	
Separated/Divorced

	
672 (10.6)

	
633 (10.5)

	
39 (13.1)

	




	
Widowed

	
1558 (24.7)

	
1458 (24.2)

	
100 (33.6)

	




	
Education

	

	

	

	
<0.0001




	
Less than High School/GED

	
1326 (21.0)

	
1203 (20.0)

	
123 (41.3)

	




	
High-school graduate

	
2062 (32.6)

	
1979 (32.9)

	
83 (27.8)

	




	
Some college and above

	
2927 (46.4)

	
2835 (47.1)

	
92 (30.9)

	




	
Race

	

	

	

	
0.0414




	
White/Caucasian

	
5217 (82.6)

	
4987 (82.8)

	
230 (77.2)

	




	
Black/AA

	
815 (12.9)

	
765 (12.7)

	
50 (16.8)

	




	
Other

	
285 (04.5)

	
267 (04.4)

	
18 (06.0)

	




	
Have Health Insurance

	
6081 (98.1)

	
5810 (98.1)

	
271 (97.1)

	
0.2474




	
Ever smoked

	
3459 (55.2)

	
3299 (55.2)

	
160 (54.2)

	
0.7745




	
Current alcohol use

	
3209 (50.8)

	
3120 (51.8)

	
89 (29.9)

	
<0.0001




	
No. of comorbidities ever had

	

	

	

	
<0.0001




	
None

	
424 (06.7)

	
410 (06.8)

	
14 (04.7)

	




	
One

	
1096 (17.3)

	
1061 (17.6)

	
35 (11.7)

	




	
Two

	
1719 (27.2)

	
1665 (27.7)

	
54 (18.1)

	




	
Three or more

	
3077 (48.7)

	
2882 (47.9)

	
195 (65.4)

	




	
Diagnosis of HD, T2DM or Stroke

	
3177 (50.2)

	
2973 (49.4)

	
204 (68.5)

	
<0.0001




	
Measures of Toxic Stress

	

	

	

	




	
Chronic stressors

	

	

	

	
0.005




	
Low

	
4542 (71.9)

	
4349 (72.2)

	
193 (64.8)

	




	
High

	
1775 (28.1)

	
1670 (27.8)

	
105 (35.2)

	




	
Everyday discrimination

	

	

	

	
<0.0001




	
Zero

	
5888 (94.3)

	
5638 (94.8)

	
250 (84.5)

	




	
One or more

	
357 (05.7)

	
311 (05.2)

	
46 (15.5)

	




	
Perceived constraints

	

	

	

	
<0.0001




	
Low

	
4262 (67.8)

	
4122 (68.9)

	
140 (47.0)

	




	
High

	
2021 (32.2)

	
1863 (31.1)

	
158 (53.0)

	




	
Measures of resilience

	

	

	

	




	
Personal mastery

	

	

	

	
<0.0001




	
Low

	
2206 (34.9)

	
2049 (34.0)

	
157 (52.7)

	




	
High

	
4111 (65.1)

	
3970 (66.0)

	
141 (47.3)

	




	
Control over Health

	

	

	

	
<0.0001




	
Low

	
2794 (45.6)

	
2624 (44.9)

	
170 (60.1)

	




	
High

	
3329 (54.4)

	
3216 (55.1)

	
113 (39.9)

	




	
Control over finances

	

	

	

	
<0.0001




	
Low

	
2375 (38.1)

	
2224 (37.4)

	
151 (51.7)

	




	
High

	
3867 (61.9)

	
3726 (62.6)

	
141 (48.3)

	




	
Control over social life

	

	

	

	
<0.0001




	
Low

	
1892 (30.3)

	
1748 (29.4)

	
144 (49.7)

	




	
High

	
4345 (69.7)

	
4199 (70.6)

	
146 (50.3)

	




	
Positive Social Support domains

	

	

	

	




	
Immediate Family (Spouse & children)

	

	

	

	
0.0247




	
Low social support

	
2314 (38.6)

	
2188 (38.3)

	
126 (45.0)

	




	
High social support

	
3678 (61.4)

	
3524 (61.7)

	
154 (55.2)

	




	
Extended Family (Others & friends)

	

	

	

	
0.0095




	
Low social support

	
1473 (23.6)

	
1388 (23.3)

	
85 (30.0)

	




	
High social support

	
4759 (76.4)

	
4561 (76.7)

	
198 (70.0)

	




	
All Relationship groups combined

	

	

	

	
<0.0001




	
Low social support

	
841 (13.3)

	
772 (12.9)

	
69 (23.1)

	




	
High social support

	
5462 (86.7)

	
5233 (87.1)

	
229 (76.9)

	








SD = Standard Deviation. 02 missing education; 116 missing health insurance; 46 missing smoking status; 1 missing alcohol consumption; 72 missing measures of everyday discrimination; 34 missing perceived constraints; 194 missing information on control over health; 80 missing information on control over social life; 75 missing information on financial control; 325 missing information on positive social support from immediate family; 85 missing information on positive social support from extended family; 14 missing information on positive social support from all relationship groups combined.
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Table 2. Distribution of Toxic Stress and Resilience promoting factors among Older American adults enrolled in the HRS 2012–2014 sample at baseline by Race.
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Characteristic

	
All (N = 6317)

	
White/Caucasian (N = 5217)

	
Black/African American (N = 815)

	
Other (N = 285)

	
p-Value




	
Dimensions of Toxic Stress

	
N (%)

	
N (%)

	

	
N (%)






	
Chronic stressors

	

	

	

	

	
0.0084




	
Low

	
4542 (71.9)

	
3792 (72.7)

	
560 (68.7)

	
190 (66.7)

	




	
High

	
1775 (28.1)

	
1425 (27.3)

	
255 (31.3)

	
95 (33.3)

	




	
Everyday discrimination

	

	

	

	

	
<0.0001




	
Zero

	
5888 (94.3)

	
4925 (95.3)

	
716 (90.2)

	
247 (87.2)

	




	
One or more

	
357 (5.8)

	
244 (4.7)

	
78 (9.8)

	
35 (12.8)

	




	
Perceived constraints

	

	

	

	

	
0.0009




	
Low

	
4262 (67.8)

	
3538 (68.2)

	
561 (69.3)

	
163 (57.8)

	




	
High

	
2021 (32.2)

	
1653 (31.8)

	
249 (30.7)

	
119 (42.2)

	




	
Measures of resilience

	

	

	

	

	




	
Personal mastery

	

	

	

	

	
0.9508




	
Low

	
2206 (34.9)

	
1820 (34.9)

	
288 (35.3)

	
98 (34.4)

	




	
High

	
4111 (65.1)

	
3397 (65.1)

	
527 (64.7)

	
187 (65.6)

	




	
Control over Health

	

	

	

	

	
0.2371




	
Low

	
2794 (45.6)

	
2330 (46.0)

	
351 (45.2)

	
113 (40.8)

	




	
High

	
3329 (54.4)

	
2740 (54.0)

	
425 (54.8)

	
164 (50.2)

	




	
Control over finances

	

	

	

	

	
0.1666




	
Low

	
2375 (38.1)

	
1989 (38.5)

	
280 (35.0)

	
106 (37.7)

	




	
High

	
3867 (61.9)

	
3173 (61.5)

	
519 (65.0)

	
175 (62.3)

	




	
Control over social life

	

	

	

	

	
0.0155




	
Low

	
1892 (30.3)

	
1594 (30.9)

	
207 (26.0)

	
91 (32.3)

	




	
High

	
4345 (69.7)

	
3565 (69.1)

	
589 (74.0)

	
191 (67.7)

	




	
Positive Social Support (All Relationship groups combined)

	

	

	

	

	
0.3237




	
Low social support

	
841 (13.3)

	
681 (13.1)

	
115 (14.2)

	
45 (15.8)

	




	
High social support

	
5462 (86.7)

	
4525 (86.9)

	
697 (85.8)

	
240 (84.2)

	




	
Neurocognitive impairment

	

	

	

	

	
0.0414




	
Normal

	
6019 (95.3)

	
4987 (95.6)

	
765 (93.9)

	
267 (93.7)

	




	
Impaired

	
298 (4.7)

	
230 (4.4)

	
50 (6.1)

	
18 (6.3)

	








72 missing measures of everyday discrimination; 34 missing perceived constraints; 194 missing information on control over health; 80 missing information on control over social life; 75 missing information on financial control; 325 missing information on positive social support from immediate family; 85 missing information on positive social support from extended family; 14 missing information on positive social support from all relationship groups combined.
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Table 3. Race, Toxic Stress, and Resilience promoting factors in relation to risk for Neurocognitive impairment among older American adults enrolled in the HRS 2012–2014.
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Variable

	
n/N

	
Model 1 (Crude) *

	
Model 2 ɤ

	
Model 3 α

	
Model 4 †




	
Race

	

	
OR (95% CI)

	
OR (95% CI)

	
OR (95% CI)

	
OR (95% CI)






	
Black (AA) vs. Caucasian

	
50/815

	
1.76 (1.21, 2.56)

	
1.33 (0.89, 1.99)

	
1.26 (0.82, 1.94)

	
1.32 (0.87, 2.00)




	
Other vs. Caucasian

	
18/285

	
2.09 (1.18, 3.72)

	
1.63 (0.95, 2.82)

	
1.45 (0.87, 2.43)

	
1.59 (0.93, 2.72)




	
Toxic stress indicators

	

	

	

	

	




	
Everyday discrimination

	

	

	

	

	




	
One or more experiences vs. None

	
46/357

	
4.05 (2.61, 6.30)

	

	
3.31(2.12, 5.19)

	




	
Chronic stressors

	

	

	

	

	




	
High vs. low chronic stress

	
105/1775

	
1.88 (1.43, 2.49)

	

	
1.88 (1.42, 2.48)

	




	
Perceived constraints

	

	

	

	

	




	
High vs. Low

	
158/2021

	
2.91 (2.03, 4.17)

	

	
2.16 (1.52, 3.07)

	




	
Resilience indicators

	

	

	

	

	




	
Perceived Mastery

	

	

	

	

	




	
Low vs. High global mastery

	
157/2206

	
2.38 (1.78, 3.20)

	

	

	
1.85 (1.38, 2.48)




	
Positive social support from all groups

	

	

	

	

	




	
Low vs. High

	
69/841

	
1.89 (1.36, 2.62)

	

	

	
1.45 (0.95, 2.21)




	
Domain-specific mastery

	

	

	

	

	




	
Low vs. High control over health

	
170/2794

	
2.04 (1.54, 2.70)

	

	

	
1.70 (1.31, 2.21)




	
Low vs. High control over finances

	
151/2375

	
1.93 (1.46, 2.57)

	

	

	
1.96 (1.44, 2.67)




	
Low vs. High Social life

	
144/1892

	
2.40 (1.70, 3.38)

	

	

	
2.02 (1.43, 2.85)








OR (95% CI): Odds Ratios (95% Confidence Intervals); Bold indicates p-value < 0.05; * Model 1 are crude models. Models 2–4 are adjusted models. ɤ Model 2- adjusts for race and demographic factors, age, sex, education, alcohol consumption, smoking, BMI, and comorbidity due to Diabetes, Heart diseases and Stroke. α Model 3 adjusts for race and demographic factors, age, sex, education, alcohol consumption, smoking, BMI, and comorbidity due to Diabetes, Heart diseases and Stroke plus Toxic stress measures. † Model 4 adjusts for race and demographic factors, age, sex, education, alcohol consumption, smoking, BMI and comorbidity due to Diabetes, Heart diseases and Stroke plus resilience indicators. Measures of toxic stress and indicators of resilience were not mutually adjusted for one another in any multivariable models.
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