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ABSTRACT 

Objectives: Lifetime and daily experiences of discrimination contribute to impaired 

performance on cognitive assessments. However, the underlying mechanism by which 

discrimination negatively impacts cognition is unclear. Recent research investigating stress-

induced impairment of metamemory may address the relationship between discrimination 

experiences and cognitive impairment.  

Method: The aim of this study was to determine the relationship of lifetime and daily 

experiences of discrimination, daily affect balance, baseline objective cognitive performance, 

and sociodemographic variables (age, race, ethnicity, and sex) with metamemory accuracy 

across the lifespan (ages 20-75).  Impaired metamemory accuracy was defined by the number 

of subjective cognitive complaints. Diary data from the Midlife in the United States (MIDUS 

Refresher 1) Daily Diary Project (N = 782) was used for these analyses. 

Results: Results from linear mixed model analyses showed significant within-person effects 

of daily discrimination, where people who reported more daily discrimination also reported 

lower metamemory accuracy, and daily affect balance, where people who reported very 

negative affect also reported lower metamemory accuracy. Additionally, linear mixed model 

analyses revealed significant between-person effects of race on metamemory accuracy, with 

individuals from minoritized racial groups generally reporting poorer metamemory accuracy. 

Daily discrimination experiences also interacted with other variables in predicting day-to-day 

metamemory accuracy.  
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Discussion: These findings add to our understanding of how psychosocial stress in the form 

of daily discrimination experiences may impair metamemory processes contributing to 

increased subjective cognitive complaints. Future research should consider the contribution 

of daily experiences of discrimination across the lifespan to poor cognitive outcomes in later 

life.  

 

Keywords: Subjective Cognitive Decline, Discrimination, Daily Diary, Multilevel Modeling  
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INTRODUCTION 

Subjective cognitive decline (SCD), the self-perceived decline in cognitive 

functioning is a growing public health issue (Jessen et al., 2014, Reisberg et al., 2008, 

Tandetnik et al., 2015). More specifically, longstanding interest in subjective memory 

impairment (SMI) as a promising predictor of pre-clinical Alzheimer’s disease (AD) 

continues to garner support (Jessen et al., 2010, Jessen et al., 2014, Johansson, Allen-Burge, 

& Zarit, 1997, Reisberg et al., 2008, Studart, & Nitrini, 2016). Interest in SMI is based on the 

premise that individuals with intact self-awareness and self-reflection, otherwise known as 

metamemory, will become aware of changes in their memory and cognitive performance 

prior to other indicators. As such, the accuracy of an individual’s metamemory is associated 

with the extent to which their subjective cognitive decline maps onto their objective cognitive 

performance (Chapman et al., 2022), such that lower metamemory accuracy is related to 

greater report of subjective cognitive decline. Moreover, metamemory accuracy mediates the 

relationship between subjective cognitive complaints and normative objective cognitive 

performance, wherein greater metamemory accuracy is associated with fewer objective 

cognitive deficits (Giffard et al., 2020).  

Subjective cognitive complaints and metamemory errors may be exacerbated by 

emotional distress. The transactional theory of stress and coping (Lazarus & Folkman, 1984; 

Park & Folkman, 1997; Berjot & Gilet, 2011) posits that cognitive appraisals of threat elicit 

adoption of coping strategies. Appraisals can be seen as thoughts or cognitions, such that 

primary appraisals are primary cognitions and secondary appraisals are thoughts assessing 

the primary cognitions, making secondary appraisals metacognitive in nature (Rucker, 

Turnes, & Petty, 2011). Emotional and psychological distress are positively associated with 

subjective memory complaints, indicating a link between negative affect and impaired 

metamemory accuracy (Tomita et al., 2014; Seo et al., 2017; Colvin et al., 2018). 
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Furthermore, biological reactivity to psychosocial stress (e.g., elevated blood cortisol levels) 

impairs metamemory accuracy (Reyes et al., 2015; 2020). Much remains unknown, however, 

regarding the mechanism by which stress affects metamemory accuracy. 

Discrimination as a stressor  

One potential stressor that may impact metamemory accuracy is discrimination. 

Discrimination has been identified as a chronic psychosocial stressor contributing to 

disparities in acute and long-term mental, physical, and cognitive health. While research 

efforts have largely focused on the implications of racism and ethnic discrimination on 

mental and physical health, more recent research has focused on the impact of discrimination 

on cognitive health disparities. Studies have shown how experiences of perceived racism and 

discrimination negatively influence specific cognitive domains (e.g., executive functioning 

and processing speed) (Barnes et al., 2012; Sutin et al., 2015) and subjective cognitive 

decline (Coogan et al., 2020). Furthermore, a study examining everyday discrimination and 

subsequent cognitive abilities found broad and enduring effects of discrimination on 

cognitive aging, especially executive functioning and visuoconstruction (Zahodne et al., 

2020). In a broader study comparing the influence of lifetime and recent experiences of 

discrimination on executive functioning, Keating and colleagues (2021) found that recent 

discrimination experiences among individuals who also endorsed experiencing lifetime 

discrimination were associated with greater impairment of cognitive flexibility and working 

memory compared to those that did not experience a recent experience of discrimination. 

Need for Study and Study Overview 

Although some studies have sought to understand the relationship between stress and 

metacognition (Langer et al., 2020; Reyes et al., 2015, 2020; Spada et al., 2008), there are 

few if any studies investigating the effect of daily discrimination experiences on metamemory 

accuracy. Furthermore, some studies have found both age-related objective and subjective 
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cognitive decline in healthy individuals as young as 18, creating a need to understand how 

metamemory accuracy changes across the lifespan (Salthouse, 2009; Van Patten et al., 2022). 

The present study was a secondary data analysis of the Midlife in the United States Refresher 

epidemiological dataset (MIDUS Refresher; 2011-2014), the MIDUS Refresher Cognitive 

Project (2011-2014), and the MIDUS Refresher Daily Diary Project (2012-2014).  

The aim of this study was to utilize multilevel modeling via linear mixed modeling to 

examine how lifetime and daily experiences of discrimination, daily affect balance, baseline 

objective cognitive performance, and individual sociodemographic variables (age, 

educational attainment, race, and sex) affect everyday metamemory accuracy. Hypotheses 

included: (1) experiences of lifetime discrimination would be negatively associated with 

metamemory accuracy; (2) recent daily experiences of discrimination would, above and 

beyond the effect of lifetime discrimination, be negatively associated with metamemory 

accuracy; (3) daily affect balance would be positively associated with metamemory accuracy; 

(4) educational attainment would be positively associated with metamemory accuracy; (5) 

individuals from minoritized racial groups would report poorer metamemory accuracy; and 

(6) specific interactions of between- and within-person variables would negatively impact 

metamemory accuracy.  

 

METHOD 

Participants 

This secondary data analysis used data from a subset of participants recruited from a 

nationally representative sample of adults aged 25-74 using a combination of random-digit 

dial (RDD) landline sampling frame, a list frame based on age brackets, and an RDD cell 

phone sampling frame (Ryff et al., 2016) that participated in the two cross-sectional studies 

(MIDUS Refresher Study (Ryff et al., 2014, 2017) and the MIDUS Refresher Study 
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Cognitive Project) and one diary study (MIDUS Refresher Study Daily Diary Project). 

Collected between 2011 and 2014, the MIDUS Refresher Study sought to examine the 

interplay of socioeconomic status, gender, psychosocial factors, and biological factors on 

mid- and later life health through phone interviews and self-administered questionnaires. The 

Cognitive Project assessed objective cognitive functioning (e.g., episodic verbal memory, 

working memory, verbal fluency, executive functioning, attention). The Daily Diary Project 

examined how sociodemographic factors, health status, and personality characteristics 

modify patterns of change in exposure to day-to-day life stressors.  

Participants completed an 8-day telephone diary study of self-reported daily stressors 

and well-being. Study data collected in the MIDUS Refresher Study and MIDUS Refresher 

Daily Diary project is publicly accessible through the National Archive of Computerized 

Data on Aging. A total of 782 individuals (ages 26-75) that participated as a part of each of 

these MIDUS sub-studies were included in these analyses.  

Measures 

Baseline Data Collected from MIDUS Refresher Study and Cognitive Project 

Demographics 

Sex was coded dichotomously (0 = male; 1 = female). Age was captured as a 

continuous quantitative variable. Given the sample was predominantly white, race was 

categorically recorded and coded as follows: 0 = white; 1 = minoritized racial groups 

(included black, Asian, bi- and multi-racial, and ―other‖). Education was coded as 0 (less than 

high school), 1 (high school graduate), 2 (some college, no degree), 3 (graduated associate 

degree or vocational school), 4 (bachelor’s degree), 5 (post-baccalaureate education/degree). 

Lifetime Discrimination Exposure 

 Lifetime discrimination was assessed at baseline in the MIDUS Refresher Study via 

the 11-item subscale from the Major Experiences of Discrimination Scale (Williams et al., 
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1997), in which participants subjectively report the number of lifetime discrimination 

experiences on the basis of race, ethnicity, gender, age, religion, physical appearance, sexual 

orientation, or other characteristics. The 11 categories include being discouraged from higher 

education, denied scholarship, not hired for a job, not given promotion, fired, prevented from 

renting or buying a home in the desired neighborhood, prevented from remaining in the 

neighborhood due to difficult neighbors, hassled by police, denied a bank loan, denied access 

to quality healthcare, and denied quality services. For analysis purposes, experience of 

lifetime discrimination was coded as follows: ―0‖ = no endorsement of lifetime 

discrimination experiences and ―1‖ = endorsement of 1 or more category of lifetime 

discrimination experiences. 

Baseline Objective Cognitive Performance 

 Cognitive functioning at baseline was assessed using the Brief Test of Adult 

Cognition by Telephone (BTACT) (Tun & Lachman, 2006). The BTACT includes subtests 

indexing cognitive domains of episodic verbal memory, working memory, verbal fluency, 

processing speed, executive functioning, fluid intelligence, and attention. These subtests are 

computed into composite scores (the BTACT composite and the Forgetting composite) and 

standardized as z-scores based on normative data for the sample population.  

Data Collected from the Daily Diary Project 

Daily Discrimination Exposure 

Everyday discrimination was assessed in the MIDUS Refresher Daily Diary Project 

using a 9-item subscale of Williams and colleagues’ Everyday Discrimination Scale (1997), 

in which participants self-reported day-to-day experiences of discrimination as well as a 

perceived reason for their experienced discrimination. Participants were asked if they were 

treated differently, including receiving poorer service, being treated with less courtesy or less 

respect; were thought to be less smart, dishonest, or lacking; or were insulted or harassed. 
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Daily discrimination was dichotomously coded: endorsement of one or more items was coded 

as 1; no endorsement of daily discrimination was coded as 0. The coefficient alpha for daily 

discrimination was good (α = .92). 

Daily Metamemory Accuracy 

 Metamemory accuracy was assessed using the daily cognitive failure questions 

(Goodman et al., 2022) from the MIDUS Refresher Study Daily Dairy Project, a 13-item 

measure in which participants subjectively report the number of cognitive failures (or 

instances of forgetting) perceived in the past 24 hours, including forgetting to do an errand; 

forgetting to take a medication; forgetting an appointment; forgetting why one entered a 

room; forgetting someone’s name; forgetting where one put something; and forgetting a word 

that one wanted to use. As such, the number of cognitive complaints reported was used as a 

proxy for measuring metamemory accuracy, such that greater subjective cognitive complaints 

equated to lower metamemory accuracy. 

Daily Affect Balance 

 Affect was assessed with daily mood questions in the MIDUS Refresher Study Daily 

Diary Project, a 27-item measure in which participants subjectively endorsed positive (13-

items) and negative (14-items) affective states experienced daily during their study 

participation (Almeida & Kessler, 1998; Watson, Clark, & Tellegen, 1988). Participants were 

asked ―how much of the time today did you feel…‖ on a scale of 1 (―none of the time‖) to 5 

(―all of the time‖). Affect balance is an individual difference construct depicting the balance 

of positive to negative emotions, where higher scores (or more positive values) indicate 

individuals have positive affect that ―outweighs‖ the experience of negative affect (Veilleux 

et al., 2020). Affect balance was calculated as a valence between negative and positive affect 

states. The coefficient alpha for both measures of positive and negative affect were 

considered good (α = .96 and α = .89, respectively). 
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Data Preparation 

 Prior to data analysis, several variables were modified to facilitate the use of linear 

mixed models. Standardized scores for baseline objective cognitive performance provide 

information regarding an individual participant’s cognitive abilities relative to individuals of 

their respective age group. Age as a predictor was grand mean centered because it is a Level 

2 predictor. Metamemory accuracy was group mean centered based on their age group 

affiliation and z-scored to create meaningful zeroes to describe impaired metamemory 

accuracy.  

Data Analysis Plan 

Due to the nested nature of the Daily Diary Project, multilevel modeling via linear 

mixed models in SPSS were used to test study hypotheses. The multilevel analyses were 

sequentially specified, by incorporating additional predictors into each successive model, to 

produce nested models that could be statistically compared. Models were fitted using 

maximum-likelihood estimation. Three indices were interpreted to assess the fit of these 

nested models. The -2 log likelihood (-2LL) indicated the extent to which the model 

coincides with the underlying data, with a lower -2LL signifying better model fit. Change in 

chi-square statistic, computed from the difference in -2LL between two nested models, 

determined whether subsequent models were better. Additionally, Akaike’s information 

criterion (AIC) and Schwarz’s Bayesian criterion (BIC) were considered when judging model 

fit, where lower values indicated better fit. For models with significant effects, post hoc 

pairwise comparisons of estimated marginal means of the number of cognitive complaints 

were conducted and adjusted for multiple comparisons using the Šidák correction.  

Before proceeding with linear mixed models, a null model was generated to determine 

whether linear mixed modeling would be suitable based on interclass correlation, the amount 

of variance attributed to nesting. The current analyses called for a two-level model: Level 1 
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measures within-person effects and contains the outcome variable of metamemory accuracy, 

and the predictors of perceived daily discrimination and daily affect balance from the Daily 

Diary Project that are nested within each individual participant, Level 2 represents each 

individual participant’s demographics and measures between-person effects. The models 

constructed examined the following fixed effects:  age, education, sex, race, baseline 

objective cognitive performance, endorsement of lifetime discrimination, experiences of daily 

discrimination and daily affect balance.  

 Models 1 and 2 involved random intercepts with fixed-effect Level 1 and Level 2 

predictors. Model 1 built upon the null model by adding in Level 1 predictors of daily 

experience of discrimination and daily affect balance on metamemory accuracy during the 8-

days of study participation in the Daily Diary Project. Model 2 incorporated Level 2 

predictors collected at baseline (age, education, sex, race, baseline cognitive performance, 

lifetime discrimination experience). Model 2 also examined within and across level 

interactions between within and between-person variables. Fit statistics comparing these 

models with the null model determined whether adding each subsequent group of predictors 

improved model fit. This was a complete case analysis, such that the analytical sample 

includes all individuals who completed more than one day in the diary study, making the total 

analytical sample 782 individuals. 

 

RESULTS 

Sample Characteristics 

Demographics 

There were 782 individuals from the MIDUS Refresher Study who were enrolled in 

the MIDUS Refresher Daily Diary Project. Participants ranged from ages 26-75 (mean age = 

47.91 years (SD = 12.67 years)) with a majority of individuals in their midlife (n = 459, 
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58.7% of the sample). Most participants were female (55.6%) and non-Hispanic White 

(76.4%). Regarding educational attainment, approximately half of all participants held at least 

a bachelor’s degree (49.9%). In terms of retention rates, 80.2% (627/782) of the respondents 

completed all eight interview days and 93.2% completed at least six interview days (728/782) 

(see Table 1).  

Cognitive Abilities 

Additionally, individuals had baseline cognitive data collected prior to participating in 

the Daily Diary Project (mean = 9 months, SD = 4.28 months; range 3 to 22 months). Overall 

cognitive abilities among the individual participants varied from -2.62 to 2.96 points (z-

scored values), with 96% falling within normal cognitive functioning. Regarding memory 

functioning, individual participants varied between -2.37 to 3.90 points (z-scored values), 

with 95.8% of individuals falling within normal range of memory functioning. Bivariate 

correlation analyses showed that the average number of cognitive complaints was not 

significantly correlated with either overall cognitive functioning (r = -.031) or memory 

functioning (r = -.024). This indicated that the greater number of cognitive complaints was 

not significantly related to objective cognitive performance.  

Discrimination Experiences 

Overall, 446 individuals (57.03%) endorsed lifetime experiences of discrimination at 

baseline and 236 individuals (30.2%) reported experiencing at least one incident of 

discrimination while participating in the Daily Diary Project. Cumulatively, 404 incidences 

of experienced discrimination were analyzed in the current study. Information pertaining to 

the perceived type of discrimination experienced can be found in Table 2.  
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Metamemory Accuracy 

Self-reported cognitive complaints were recorded as a proxy for metamemory 

accuracy. The three most common cognitive complaints reported by participants were 

forgetting where you put something (n = 937), forgetting a word (n = 711), and forgetting 

someone’s name (n = 633). On average, male participants reported more cognitive complaints 

compared with female participants.  More information can be found in Table 3. 

Linear Mixed Models Analyses 

Null Model 

The null model characterizes the variance attributable to between (Level 2) and within 

person (Level 1) differences in the number of subjective cognitive complaints. Within-person 

(Level 1) variance was calculated to be .740 and between-person (Level 2) variance was 

calculated to be .674. The interclass correlation coefficient (ICC) calculated from these two 

variances was .477 and significant. An ICC > .10 is considered sufficient justification for 

using multilevel modeling to examine between and within-person factors contributing to 

differences in subjective cognitive complaints (Hox, Moerbeek, & van de Schoot, 2017). See 

Table 4 for model fit comparisons. 

Model 1 – Daily discrimination experiences and daily affect balance on metamemory 

accuracy (Within-Person Effect) 

Model 1 examined the within person relationship between daily discrimination 

experiences, daily affect balance, and metamemory accuracy. There were significant fixed 

effects of daily discrimination experience (β = -.462, SE = .084, p < .001) and daily affect 

balance (β = -.055, SE = .008, p < .001) on metamemory accuracy. Individuals that reported 

experiencing discrimination on a given day also reported .462 more cognitive complaints 

(95% CI [.298,.627], p <.001) compared with days in which they did not experience an 

incident of discrimination. Positive affect balance was associated with .054 fewer cognitive 
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complaints (95% CI [.038,.072], p < .001) (see Table 5). Model fit indices were enhanced 

when compared with the null model. However, between person difference still accounted for 

56.3% of the variance, providing justification to examine the effect of Level 2 predictors on 

subjective cognitive complaints. 

Model 2 – Individual characteristics on metamemory accuracy (Between-Person Effect) 

 Model 2 built upon Model 1 by examining how differences in individual 

characteristics were associated with between-individual differences on metamemory 

accuracy. There were significant main effects of education (β = 1.31, SE = .515, p = .011), 

race (β = -.392, SE = .194, p = .044), and lifetime discrimination experiences (β = -.480, SE = 

.173, p = .006). Individuals with less than a high school education were more likely to report 

greater cognitive complaints. Individuals from minoritized racial groups were more likely to 

report greater cognitive complaints compared with white individuals. The main effects of 

daily affect balance (β = -.055, SE = .013, p < .001)—in which individuals reporting more 

positive affect reported fewer cognitive complaints—and daily discrimination experiences (β 

= -.577, SE = .196, p = .003)—in which individuals that reportedly experienced 

discrimination in the diary study reported greater cognitive complaints—on metamemory 

accuracy on a given day remained significant. There were no significant main effects for age 

(β = -.003, SE = .013, p = .838), baseline cognitive performance (β =-.024, SE = .041, p = 

.556), and sex (β = -.119, SE = .282, p = .672). See Table 4 for model fit indices. 

Model 2 also examined interactions between Level 1 and Level 2 variables. There was 

a significant interaction between daily experience of discrimination and endorsement of 

lifetime discrimination experiences (β = -1.34, SE = .458, p = .003), such that individuals that 

denied experiencing discrimination—whether lifetime or during their participation in the 

Daily Diary Project—reported 1.34 (95% CI [.444,2.24]) fewer cognitive complaints 

compared with individuals that endorsed experiencing discrimination in their lifetime and 
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while participating in the Daily Diary Project. Additionally, pairwise comparisons 

demonstrated a positive trend among individuals that endorsed experiencing lifetime 

discrimination and reported experiencing an incident of discrimination on a given day, 

indicated by an increase in reported subjective cognitive complaints.  

There was a significant interaction between daily discrimination and race (β = .356, 

SE = .175, p = .042), such that after experiencing an incident of discrimination individuals 

from minoritized racial groups report .736 (95% CI [.526,.945]) greater cognitive complaints 

compared with white individuals that did not report experiencing discrimination. 

Furthermore, when both white and participants from minoritized racial groups reported 

experiencing an incident of discrimination on a given day, individuals from minoritized racial 

groups reported .291 (95% CI [.155,.426]) more cognitive complaints. There was a 

significant interaction between daily discrimination and daily affect balance (β = .021, SE = 

.009, p = .017), such that individuals that reported very negative affect and experienced 

discrimination on a given day reported 2.04 (95% CI [.014, 4.08]) more cognitive complaints. 

Lastly, there was an interaction effect between daily affect balance and age (β = .001, SE = 

.0004, p = .011), such that as age increased, more positive affect was reported (see Table 5).  

 

DISCUSSION 

The results of this study extend our understanding of how lifetime and daily 

discrimination impacts metamemory accuracy, contributing to greater subjective cognitive 

complaints.  Specifically, findings indicated that individuals who endorsed experiencing daily 

discrimination exhibited poorer metamemory accuracy. Reports of daily discrimination 

experiences variably affect metamemory accuracy across midlife, depending on race, 

education, and lifetime experiences of discrimination. Moreover, findings suggest that 
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intervention targeting affect balance in individuals with lifetime and daily experiences of 

discrimination as a potential mechanism underlying subjective cognitive decline.  

Findings from modeling within-person effects extended prior research by 

demonstrating how daily discrimination experiences may influence metamemory accuracy. 

Daily experiences of discrimination were negatively associated with metamemory accuracy 

reported on a given day for a given person, indicating an average individual experiencing an 

incident of daily discrimination was more likely to report more subjective cognitive 

complaints compared with someone that did not experience an incident of daily 

discrimination. This finding corroborates prior research on the impact of stereotype threats on 

stress processes that negatively impact self-efficacy and identity (Berjot & Gilet, 2011). 

Therefore, an experience of discrimination, which undermines a person’s identity and value, 

can impair a person’s accurate appraisal of their abilities—in this case, their memory. In other 

words, daily experiences of discrimination were associated with impaired metamemory 

accuracy. 

Beyond daily experiences of discrimination, daily affect balance was significantly 

associated with metamemory accuracy, where more positive affect was associated with fewer 

reports of cognitive complaints. This observed effect replicates previous research on negative 

affect, depressed mood, and mood disorders in relation to subjective cognitive impairment 

and decline (Brown et al., 2022; Lee et al., 2021). Furthermore, the number of cognitive 

complaints reported fluctuated depending on affect, where very negative affect was 

associated with much greater reports of cognitive complaints compared to individuals with 

more balanced or positive affect.  

Significant interactions between daily affect balance and daily discrimination 

experiences with individual characteristics provide a contextual understanding of how daily 

experiences impact everyday metamemory accuracy. The interaction observed between age 
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and affect balance relates to research linking emotion regulation and aging, where older 

adults often exhibit more affect balance and greater emotion regulation skills (Isaacowitz, 

Livingstone, & Castro, 2017).  Furthermore, older adults are more likely to focus on positive 

affect, and this may contribute to fewer subjective cognitive complaints reported in older 

versus younger adults (Carstensen, Fung, & Charles, 2003). Thinking from the lens of the 

revised model of stress and coping (Folkman & Lazarus, 1985; Park & Folkman, 1997), as 

people age, they gain more resources to cope with and make meaning of psychological stress 

that emerges from threatening stimuli, while also gaining more perspective when appraising 

whether a stimulus is threatening or not. The results of this micro-longitudinal study suggest, 

developmentally, individuals may become better at coping with subjective cognitive 

concerns.  

The interaction observed between daily affect balance and daily discrimination 

provides context into how these two predictors related to metamemory impairment. When an 

individual reported very negative affect and experienced an incident of discrimination, they 

were more likely to report greater cognitive complaints. However, when an individual 

reported very negative affect absent of experiencing an incident of discrimination, their report 

of cognitive complaints was only marginally greater, suggesting daily discrimination 

experiences exacerbated the influence of negative affect on subjective cognitive complaints.  

More importantly, significant main and interactional effects related to race and 

education enhance our understanding of how discrimination experiences impact social 

determinants of health. The main effect of race on metamemory accuracy parallels prior 

research on racial disparities and subjective cognitive impairment (Parisi et al., 2021). 

Furthermore, the main effect of race where individuals from minoritized racial groups 

reported greater subjective cognitive complaints adds to findings by Gupta (2021), which 

identified younger age, less education, lower income, and less access to healthcare as 
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contributors to greater disparities in subjective cognitive decline among Black and Hispanic 

individuals in the United States. The main effect of educational attainment on metamemory 

accuracy reflected the established correlation between higher education level and lower 

prevalence of subjective cognitive decline (Chen et al., 2021). Lower educational attainment 

has been found to be associated with reduced help-seeking behavior (Azar et al., 2023).  

The interaction between daily discrimination experiences and race highlights racial 

disparities related to impaired metamemory accuracy (Hill-Jarret & Jones, 2021; John et al., 

2020). The heightened response of individuals from minoritized racial groups to incidents of 

discrimination is consistent with prior work associating racial discrimination with poorer 

memory and greater cognitive decline (Barnes et al., 2012; Seblova et al., 2022). Exposure to 

adverse and stressful experiences and the subsequent emotional and physiological reactivity 

promotes dysregulation and, possibly, impairs metamemory accuracy. The interaction of 

daily discrimination experiences and lifetime discrimination experiences describe how the 

experience of discrimination contributes to disparities in subjective cognitive complaints. 

While individuals that denied any discrimination experiences on average reported 

substantially fewer cognitive complaints, individuals that endorsed lifetime experiences of 

discrimination displayed a profile indicating a greater average number of subjective cognitive 

complaints. Furthermore, individuals that experienced an incident of daily discrimination 

reported even more cognitive complaints compared to those that did not, suggesting prior 

experience with discrimination increases an individual’s response to discrimination, resulting 

in greater impairment of metamemory accuracy. This finding is related to previous research 

on the impact of perceived lifetime discrimination as a psychosocial stressor contributing to 

greater cognitive impairment (Keating et al, 2022; Leger et al, 2022; Zahodne et al., 2021). 

Moreover, this finding adds to research on the negative impact of lifetime discrimination as a 

psychosocial stressor on cognition and metamemory, where discrimination not only 
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negatively influences an individual’s objective cognitive performance (Barnes et al., 2012) 

but also their beliefs, confidence, and judgments about their cognitive performance. These 

impairments in metamemory accuracy could lead to stereotype embodiment (Levy, 2009) and 

contribute, eventually, to actual memory deficits later in life.   

Lastly, the lack of correlation between objective cognitive performance at baseline 

and subjective cognitive complaints reflects the larger body of literature (Burmester, 

Leathem, & Merrick, 2016). A meta-analysis conducted by Burmester and colleagues (2016) 

noted a small but significant correlation between more severe subjective memory complaints 

and poorer objective cognitive performance; however, the level of cognitive performance was 

higher and subjective memory complaints were fewer in the current sample. Nevertheless, the 

inclusion of baseline cognitive performance significantly improved model fit. 

Limitations of Current Study 

There were several limitations with using the MIDUS micro-longitudinal dataset. 

First, although MIDUS sought to recruit a representative sample, individuals that chose to 

participate in the Daily Diary Project from the main MIDUS Refresher Study were 

predominately non-Hispanic White. Self-reported incidents of discrimination were likely 

skewed towards the experience of the majority group, making it difficult to assess the full 

impact of various forms of discrimination that an individual might experience in everyday 

life. This also precluded the investigation of the role of ethnic cultural differences (i.e., 

Latinx) between discrimination experiences and metamemory accuracy. Second, there was an 

overwhelming number of responses that indicated ―other‖ as a reason for discrimination, 

precluding an expanded discussion on whether different types of discrimination may 

differentially affect metamemory accuracy. Third, the timing between objective cognitive 

assessment and subsequent participation in the Daily Diary Project (between three and 22 
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months) may inaccurately capture an individual’s current cognitive abilities during the Daily 

Diary Project. 

Implications and Directions for Future Research 

Despite limitations, the current findings have implications for both science and 

practice. Scientifically, reasons why Hispanic adults may demonstrate relatively better 

metamemory accuracy within the context of experienced discrimination need to be further 

studied. Clinically, the long-term influence of lifetime and daily discrimination on 

metamemory accuracy may escalate to repeated threats to accurate memory judgments, feed 

internalized ageism, and potentiate actual cognitive decline. Future studies should examine 

the relations of experienced discrimination on metamemory accuracy and objective cognitive 

performance concomitantly and longitudinally. 

Future directions may include uncovering and understanding the underlying 

mechanism of how psychosocial stressors like discrimination impact metamemory accuracy, 

such as leveraging the power of blood and saliva-based biomarkers of stress. The work of 

Reyes and colleagues (2015, 2020) has shown that psychosocial stress and biological stress 

reactivity were associated with impaired metacognitive accuracy. Examining changes in 

biological stress responses to daily stressful situations can provide a framework for a 

mechanism and pathway for intervention for subjective cognitive decline across the lifespan. 
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Tabel 1. Descriptive Statistics of the Sample (N= 782) 

Variable N (%) 

Age, years (M = 47.91 [SD = 12.67])  

26-39 217 (27.7%) 

40-59 459 (58.7%) 

60-75 106 (13.6%) 

Education  

Less than High School 33 (4.2%) 

High School/GED 127 (16.2%) 

Some College, no degree 133 (17.0%) 

Associate, Vocational School, 2-year College 99 (12.7%) 

Bachelor’s Degree 193 (24.7%) 

Post-Baccalaureate Education/Degree 197 (25.2%) 

Sex Assigned at Birth  

Male 347 (44.4%) 

Female 435 (55.6%) 

Race  

White 659 (84.3%) 

Black 50 (6.4%) 

Asian 7 (0.9%) 

Native American/Alaskan Native 11 (1.4%) 

Other 51 (6.5%) 

Ethnicity  

Hispanic/Latino 32 (4.0%) 
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Table 2. Summary Table of Reported Lifetime and Daily Discrimination Experiences  
Variable N (%) 
Reported Lifetime Experience of Discrimination at Baseline  

Yes 446 (57.03%) 

No 336 (42.97%) 

Individuals With At Least 1 Incident of Daily Discrimination Experienced 

During Daily Diary Project Participation 

 

Yes 236 (30.2%) 

No 546 (69.8%) 

Perceived Reason for Daily Discrimination Experience (per incident of 

discrimination) 

n = 404 incidences 

Age 70 

Race/Ethnicity 58 

Sex/Gender 51 

Physical Disability 47 

Other Appearance 41 

Height/Weight 40 

Religion 12 

Sexual Orientation 7 

Other 223 

Don’t know 39 

Refused to say 7 

Note. Though not explicitly stated, an incident of discrimination may have more than one basis/reason for 

discrimination.  
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Table 3. Summary of Subjective Cognitive Complaints Reported in Daily Diary Project  
Variable N M 

Number of Reported Cognitive Complaints   

Forget where you put something? 937  

Forget a word? 711  

Forget someone’s name? 633  

Forget why you enter a room? 569  

Forget errand or chore? 446  

Forget to finish something you started? 425  

Forget medication? 308  

Forget important information? 214  

Forget an appointment? 142  

Average number of cognitive complaints per age group   

26-39   

Male  .973 

Female  .531 

40-59   

Male  .923 

Female  .784 

60-75   

Male  .695 

Female  .115 
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Table 4. Comparison of Model Fit Indices 
Model Δdf -2LL AIC BIC χ

2
 Difference (based on -2LL) p-value  

Null - 16183.17 16191.17 16217.81 - - 

1 10 16046.12 16060.12 16106.73 137.05 < .001 

2 17 14931.29 14993.29 1519.50 1114.83 < .001 
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Table 5. Summary of Fixed Effects 
Variable Model 1 Model 2 

β [95% CI] p-value β [95% CI] p-value 

Level 1 Predictors 

Daily Discrimination Experiences -.462 [-.298, -.627]** < .001 -.577 [-.984, -.216]** .003 

Daily Affect Balance -.055 [-.072, -.038]** < .001 -.055 [-.069, -.033]** < .001 

Level 2 Predictors 

Age   -.031 [-.072, .010] .138 

Education (< HS education)   1.30 [.291, 2.31]* .012 

Race   -.541 [-960, -.122]* .011 

Sex   -.365 [-.970, .240] .237 

Baseline Objective Cognitive 

Performance 

  -.024 [-.105, .057] .556 

Endorsement of Lifetime 

Discrimination 

  -.480 [-.820, -.140]** .006 

Within-Level Interactions 

Daily Discrimination Experiences x 

Daily Affect Balance 

  .021 [.005, .040]* .017 

Cross-Level Interactions 

Daily Discrimination Experiences x 

Race 

  .356 [.145, .930]* .042 

Daily Discrimination Experiences x 

Endorsement of Lifetime 

Discrimination 

  -1.34 [-2.24, -.444]** .003 

Daily Affect Balance x Age   .001 [.0003, .002]* .011 

Note. *p < .05, **p <.01 
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