Supplementary file: Structural and Social Determinants of Health Composite Index (S/SDOH-CI) based on the three dimensions of the National Institute of Aging (NIA) Health Disparities Research Framework (HDRF)

The S/SDOH-CI is built on the multidimensional poverty approach. It is composed of 37 indicators of deprivation across ten factors within the behavioral, environmental and social dimensions of the NIA-HDRF. All indicators contribute together but in different proportions to AD/ADRD risk. Detailed descriptions of the dimensions, factors, indicators, and their respective cut-off points for defining deprivation of resources to support health are described in the present note.
Environmental dimension
Environmental factors included neighborhood social cohesion and exchange alongside social and physical disorder. The size, diversity, and quality of one’s social network and the broader sense of community connectedness have demonstrable health impacts [1]. Conversely, visible signs of social decline and neighborhood deterioration are linked to greater social isolation and poorer physical health in older adults [2, 3]. Deprivation cut-offs were defined as one standard deviation below the mean on the social cohesion subscale and one above the mean on the physical disorder subscale. 
Among socioeconomic factors, quality of education is an established and significant determinant of health that impacts one’s type of employment, influences earnings and quality healthcare, reduces financial problems at older age, and builds the capacity to communicate [4, 5]. Two indicators of quality education included education level and reading skill. Participants were considered deprived if they did not attend college and scored 1 SD below the mean on the Wide Range Achievement Test (WRAT) reading subtest [6].
Household living standards were assessed using four indicators: perceived living conditions, transportation, communication, and an asset index. The deprivation cut-off was defined as not owning a home and residing in overcrowded conditions (more than two persons per room), lacking access to a car, or not having internet connectivity. The asset index comprised commonly owned items in U.S. households, including televisions, computers, phones, refrigerators, dishwashers, bicycles, washing machines, motorcycles, and vehicles. This index was constructed using polychoric principal component analysis, with the first principal component capturing the largest share of variance, supporting a strong one-factor structure [7]. A score below one SD below the mean was used as the deprivation cut-off. 
Barriers to accessing quality healthcare were measured using a 17-item questionnaire adapted from the Barriers to Care Scale (BACS) [8]. It consisted of nine components: emotional barriers, executive functioning, healthcare navigation, provider attitudes, communication, sensory challenges, socioeconomic status, support from family and friends, and waiting room experiences. Participants were classified as deprived in a given component if they responded “yes” to a predefined number of items indicating difficulty in that domain.
[bookmark: OLE_LINK2]Sociocultural dimension
The first factor within the sociocultural dimension, religiosity, was measured using the Duke University Religion Index, a five-item instrument assessing religious service attendance, private religious practices, and intrinsic religiosity across three subscales [9]. Religiosity has been linked to reduced anxiety and depression, and to enhanced life satisfaction, meaning in life, resilience, social connections, and psychological well-being [10-13]. Willis et al. (2019) further identified a significant positive association between religious doubt and depressive symptoms among Black, but not White, participants [14]. The cut-off was defined as scoring one standard deviation below the mean on each subscale. 
The social factor within the sociocultural dimension comprised two indicators. The first, a six-item hardship scale, measured the frequency with which families experienced difficulty affording basic needs such as stable housing and food. Participants were classified as deprived if they reported difficulty accessing any of these needs. The second indicator captured exposure to life stressors, including health issues, financial strain, housing instability, and burdensome caregiving responsibilities. Black American adults are disproportionately exposed to chronic stress due to socioeconomic disadvantage and political marginalization, contributing to a higher allostatic load—the cumulative physiological toll of stress—compared to non-Hispanic Whites, irrespective of income level  [15, 16]. Life stressors were assessed using the 8-item Ongoing Chronic Stressors scale [17], which evaluates the presence and perceived severity of common stressors over the past year or longer, with responses ranging from “No Didn’t happen” to “Yes, Very Upsetting” [17]. The deprivation cut-off was set at one SD above the mean. 
Personality and life satisfaction were the two indicators representing the psychological factor within the sociocultural dimension. Personality was assessed using the 50-item International Personality Item Pool (IPIP), which measures the five major traits: extraversion, agreeableness, openness, conscientiousness, and neuroticism [18]. Among these, neuroticism and conscientiousness have been particularly linked to ADRD risk [19-22]. The deprivation cut-off was set at one SD below the mean on extraversion, agreeableness, openness, and conscientiousness and one SD above the mean on neuroticism. 
The indicator for life satisfaction was measured using the five-item Satisfaction with Life Scale, which assesses overall happiness through statements rated on a seven-point scale ranging from "strongly agree" to "strongly disagree" [23]. As a standard indicator of well-being, life satisfaction is commonly used to evaluate healthy aging [24] and has been linked to dementia risk among older adults [25, 26]. Higher scores reflect greater life satisfaction, with the deprivation cut-off defined as a score of one SD below the mean.
Behavioral dimension
The third and final dimension of the HDRF, the behavioral dimension, comprised three factors. The first factor assessed coping capability and vigilance. Coping with psychosocial stressors used the 12-item John Henryism Scale, developed specifically for Black Americans to reflect their unique social and cultural contexts [27]. John Henryism refers to sustained high-effort coping in response to chronic stressors, often rooted in structural racism and socioeconomic disadvantage [28, 29]. While adaptive in some contexts, high levels of John Henryism have been associated with adverse physical health outcomes [27, 30]. A score exceeding one SD above the mean indicated high-effortful coping and was used as the deprivation cut-off.
Vigilance was assessed using the Heightened Vigilance Scale, a six-item instrument that gauges the cognitive and behavioral efforts individuals make to guard against potential discrimination by continuously monitoring and adjusting their behavior [31, 32]. This form of vigilance, regarded as a passive coping strategy, has been linked to elevated stress [33] and adverse health outcomes, including hypertension [34], sleep disturbances [32], and adverse cardiovascular effects [31]. A score of one SD above the mean served as the deprivation cut-off.
The second factor, psychological risk and resilience, was evaluated using the 9-item Perceived Everyday Discrimination Scale, which measures the frequency of chronic and routine discrimination in daily situations [35]. Existing research on the association between discrimination and cognitive health (based on biomarkers or cognitive testing) has yielded mixed findings [36, 37]. The deprivation cut-off was a score of one SD above the mean. 
The third and final factor focused on health behaviors known to affect cognitive outcomes. Stress often triggers passive coping mechanisms deleterious to health, such as consuming high-fat, calorie-dense comfort foods, smoking, and using alcohol or illicit drugs [38, 39]. We examined seven types of behavioral patterns (e.g., currently smoking, alcohol use, substance abuse, physical inactivity, and food insecurity) that are potentially detrimental to health, establishing specific deprivation cut-off for each (Supplement Table 1).
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