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The older adult population in the U.S. is becoming increasingly diverse across a constellation of factors
including ethnoracial group, socioeconomic status, and immigration status. However, our understanding
of the consequences of this diversity for cognitive and mental health is masked by the lack of inclusion
of diverse sample characteristics, the use of assessments that might hold a different meaning for
different groups of people, and analytical choices that do not probe the impact of diverse characteristics
or assume an unwarranted degree of homogeneity within groups. Each of these factors not only hinders
our ability to understand various psychological mechanisms that differ as a function of age, but also
threatens the likelihood of replicability across aging research studies. This paper provides our
perspective on three key sources of nonreplicability in ethnoracial health disparities research among
older adults: 1) what is lost in creating monolithic groups rather than identifying subgroups of
minorities, 2) understanding aging from the perspective of intersecting identities, and 3) biases of
research materials. We also provide recommendations to increase replicability in aging research with
respect to the challenges outlined. Approaching questions on aging from a health disparities lens, can
both increase the generalizability of research outcomes and improve initiatives of social justice that are
long overdue.
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As the U.S. population ages, ethnoracial minorities are projected to become the fastest growing
group of older adults. Differences in health outcomes between ethnoracial minorities and non-Hispanic
Whites (the majority) have been defined broadly as health disparities. Some of these disparities in the
U.S. can be traced to factors including inequitable structural policies (e.g., in housing, policing,
education; Salter, Adams, & Perez, 2018). For example, housing policies such as redlining and
exclusionary zoning has downstream negative effects of neighborhood funding, access to fresh and highquality food, and access to healthcare—all of which can affect mental and cognitive health (Swope &
Hernández, 2019). Other sources of disparities stem from historical distrust of the medical and research
communities following events like the Tuskegee Syphilis Study (Freimuth et al., 2001), and lack of
cultural competence of the health care workforce such as pain management (Betancourt et al., 2003).
These historical roots set the stage both for negative cognitive and mental health among older
ethnoracial minorities and for a frank lack of scientific understanding of those potential negative
outcomes. Some researchers have suggested that ethnoracial diversity may be a key contributing factor
to nonreplicability of various psychology findings (Yip et al., 2018). When adding the heterogeneity of
the aging process to existing differences among ethnoracial groups, one can begin to appreciate the
complicated challenge of approaching age-related questions in health disparities research. Here, we
provide perspective on sources of nonreplicability in ethnoracial health disparities research among older
adults by focusing on three key issues: 1) what is lost in creating combined subgroups of minorities into
monolithic groups, 2) understanding aging from the perspective of intersecting identities (including
age/cohort characteristics), and 3) biases of research materials. Following explication of these issues, we
provide recommendations to increase replicability in health disparities research and more general aging
research.
Identifying Subgroups of Ethnoracial Minorities: What is Lost in Creating Monolithic Groups?
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considered ethnoracial category in conceptualization, recruitment, or analysis (Lewis & van Dyke,
2018). Of those that have, dichotomous categories are often used that compare large ethnoracial groups
(e.g., “Asian,” “Black”) to non-Hispanic Whites. Although well intentioned, the grouping of ethnoracial
groups discounts differences within these groups that can obscure meaningful patterns. Although this
method supports statistical power and simple explanations, this assumed homogeneity might be one
major source of nonreplicability. Treating diverse minority groups monolithically assumes shared ethnic
heritage that may not exist. For example, as compared to those who immigrated to the U.S., persons of
African descent born as U.S. citizens often diverge in culture and experiences such as socialization,
education, diet, and spiritual beliefs. Yet studies rarely distinguish between smaller, meaningful
subgroups such as people of African descent who immigrated to the U.S, people of African descent born
in America, and Caribbean Blacks who may have been born in the U.S. or in the Caribbean and are of
West Indian or Caribbean descent. Such monolithic grouping is not limited to Blacks. Asian Americans
represent over 50 different ethnic groups with more than 100 different languages and a diverse set of
characteristics such as country of origin, religion, generational status, duration of residence in the U.S.,
and socioeconomic indicators (Islam et al., 2010).
Creating monolithic groups not only reduces generalizability but risks excluding findings that
can provide insight into factors that may be important for health and well-being among subgroups within
a population. One finding that has long gone unnoticed due to the treatment of Hispanics as a single
group is the “happiness paradox” among foreign-born Hispanic individuals (Calvo et al., 2017). Despite
the fact that older Hispanic immigrants often face more inequalities than other ethnoracial groups, many
report greater life satisfaction than native-born Hispanics and non-Hispanics in the U.S. Similarly, a
study exploring life satisfaction among older Turkish immigrants observed that first-generation
immigrants reported higher levels of happiness than counterparts from the same region of origin who
never left home (Baykara-Krumme & Platt, 2018), again emphasizing the importance of considering
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integration and collectivism (the needs, goals, views, and beliefs of the group are emphasized over those
of the individual) may be contributing to these paradoxical outcomes (Schwartz et al., 2010). Social
integration factors such as connection to religious groups also have been posited as an explanation for
“the race paradox” in which non-Hispanic Black Americans are as happy as or even happier than
Whites—an unexpected outcome given that Black Americans are more socio-economically
disadvantaged and in poorer physical health than Whites (Tang et al., 2019).
In accordance with socio-emotional selective theory (SST; Carstensen & Löckenhoff, 2003),
these groups may be choosing to immerse themselves in religious or volunteer groups even as the larger
social network contracts. The positive affect that results from engaging in valued social exchanges may
increase social support that older individuals may need to carry out activities of daily living (Baltes,
1997). Although SST has been shown to apply to all older adults, older ethnic minorities may exhibit
greater socio-emotional selectivity because many may be at higher risk of cognitive and functional
decline. For example, dementia risk is reported to be twice as high for Black Americans compared to
non-Hispanic Whites (Plassman et al., 2007; Shadlen et al., 2006; Yaffe et al., 2013). In fact, dementia
risk is a good example of the problems of generalizing across minority subgroups. When dementia
incidence was investigated among Asian American subgroups, dementia incidence was 20% higher
among Filipino Americans than other Asians such as Chinese Americans (Mayeda et al., 2017). The
increase risk was attributed in part to distinctive cultural traditions, years of exposure to U.S. culture,
and varying degrees of social integration (Mayeda et al., 2017).
In a similar vein, research has shown that when subgroup membership and socioeconomic
predictors are included, a different picture emerges in regard to ethnoracial differences in mental
disorders and self-reported mental health (Kim et al., 2012; Jang et al., 2014). Kim et al. (2012)
highlighted misdiagnosed psychiatric disorders as a result of the common practice of lumping all Asian
Americans together. Across Filipino, Vietnamese, and Chinese samples, Vietnamese Americans rated
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their mental health as poorest, which was attributed to the uniquely stressful circumstances that led to
their moving to the United States (Kim et al., 2012). Research has demonstrated similar variability in
mental health within subgroups of Black Americans. Black Americans with Generalized Anxiety
Disorder (but not Major Depressive Disorder) self-reported poorer overall mental health whereas
Caribbean Blacks with Major Depressive Disorder (but not Generalized Anxiety Disorder) reported
poorer mental health (Assari, Dejman, & Neighbors, 2016). These findings suggest that the increasing
diversity of the population demands appreciation of subtle cultural differences among subsets of
individuals who have previously been treated as a homogenous group.
By creating monolithic groups, researchers also risk displacing or ignoring individuals who
identify with more than one ethnoracial group because they do not neatly fit into one category.
Identifying with more than one race presents sociocultural challenges in regard to how people are
accepted, how they are treated in healthcare settings, and how they might attempt to avoid racism and
discrimination (Albuja, Sanchez, & Gaither, 2018; Davenport, 2016). Creating monolithic groups in data
collection methods can inadvertently promote distrust of our research methods and, in some instances,
motivate individuals to engage in “racial passing” such that they identify with a single ethnoracial
group—the choice of which might be made out of fear for how they will be treated based on how they
identify (Albuja et al., 2018). In some instances, this fear may dissuade participants from diverse groups
from participating in research, once again limiting the data we are able to collect and the conclusions
that can be drawn.
Understanding Aging from the Perspective of Intersecting Identities
In addition to the importance of identifying subgroups, understanding how intersecting identities
may influence research outcomes might inform sources of nonreplicability. One’s current age or cohort
represents one of many potential identities that might intersect to affect cognition and mental health. We
refer to age/cohort as the influence of historic time and place on attitudes and behaviors in older adults
(Elder, 1998). Many factors already mentioned earlier (e.g., ethnoracial group, immigration status,
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neighborhood, age group) have been recognized as a source of stigma (Cary & Chasteen, 2015). These
compounding identities can serve as multiple sources of structural inequality and psychological distress,
which in turn can be detrimental to various domains of function (cognition, health, vitality).
Although health disparities research has recently recognized the importance of intersecting
identities that lead to compound inequalities (e.g., women of color who identify as transgender), the
addition of age often has seldom been included in these notions of intersectionality. Intersecting
identities interact simultaneously and dynamically to influence one’s experiences within society (Bauer,
2014; Bowleg, 2012; Earnshaw et al., 2018). Bowleg (2012) identified three primary tenets of an
intersectional perspective relevant to public health, each of which may be a source of nonreplicability: 1)
social identities are not independent, 2) people from multiple historically oppressed and marginalized
groups must be considered prior to perspectives of the majority, and 3) multiple social identities at the
micro level intersect with macro level structural factors to produce disparate health outcomes. Although
not all intersecting identities might be of sufficient value to merit study (Bauer, 2014), more research on
the impact of various identities in older adults is needed to tease apart the combinations of most value
from those that have little impact.
Even though older adults across ethnoracial groups may share cohort similarities (e.g., having
shared health concerns regarding cognitive functioning and independence), health and socioeconomic
differences among minority groups give rise to unique barriers and approaches to ameliorating these
concerns. Some key intersecting identities that can affect barriers are levels of income, education, and
access to healthcare. Compared with non-Hispanic Whites, older Hispanics and Black Americans often
(but not always) have lower incomes and more cognitive and functional limitations (Jackson et al.,
2010). These two groups also are more likely to report not having health care coverage, healthcare
savings, or advanced care planning (Choi et al., 2019, 2020). While only 15% of non-Hispanic Whites
reported cost as a barrier to accessing healthcare, sizeable proportions of non-Hispanic Blacks (24.5%),
Hispanics (23.1%), and American Indian/Alaskan Native (19.1%) said that they could not afford to see a
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evenly to all group members. Instead, such barriers are more likely when for ethnoracial minorities that
have intersecting identities with other factors associated with structural inequality (e.g., access to
housing, education, and employment).
The intersectionality of being an ethnic and older adult sexual minority places one at greater risk
of stigmatization, discrimination, and victimization (Emlet, 2016). Fredriksen-Goldson et al. (2014)
showed that transgender older adults have increased risk for poverty, financial barriers to healthcare
access, and greater internalized and enacted stigma compared to their LGB peers. They also had higher
rates of disability and lower overall social support (Fredriksen-Goldsen et al., 2013). This decreased
level of social support might underlie findings of higher rates of health risk behaviors. Studies have
shown excessive drinking among lesbian and bisexual women compared to their heterosexual peers
(Dilley et al., 2010; Conron, Mimiaga, & Landers, 2010); differences have also been found with gay and
bisexual men, who are more likely to smoke and drink excessively compared to their heterosexual peers
(Wallace et al., 2011).
One health challenge that has come out of this stigmatization is the rate of HIV status among this
community. Although HIV status impacts psychological distress regardless of sexual orientation or
gender identity, 70 percent of Americans with HIV are expected to be 50 and older in 2020; thus, the
disease, disproportionally affects older adults (APA.org). Older adults living with HIV are significantly
more likely to have an Axis I mental health diagnosis, substance abuse issues, hypertension, diabetic
mellitus, arthritis, and lower physical functioning (Beatie, Mackenzie, & Chou, 2015). HIV among older
adults also can affect multiple domains of cognition and everyday functioning, including medication
adherence, instrumental activities of daily living, and driving a vehicle (Cody & Vance, 2016).
Biases of Research Materials
The increasing older population presents an important problem with regard to psychometric
assessments (Mindt et al., 2013). Most assessments for older adults were normed on predominantly non-
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implicitly determines a) what constitutes factors of intellectual ability, b) what language standards are
used in materials and test administration, c) the cultural relevance of pictures, words, and names used in
tests, d) what setting is optimal including the characteristics of the tester, e) that taking tests is a valuable
approach to assessing cognition, f) and even who chooses what a “correct” answer should be. These
factors are important to consider when interpreting cognitive and mental health assessments because
they represent a cultural bias. Cultural bias refers to a test yielding significantly different results among
subgroups of the population with similar ability levels and is often illustrated via Differential Impact
Functioning (DIF; Ng et al., 2018).
In fact, when intelligence testing was being standardized in the 1940s and 1950s, psychometric
tests were indiscriminately administered to Slavic immigrants from non-English speaking countries;
these immigrants unfortunately bore the label “feeble minded” for poor test performance due to
language barriers (Samelson, 1982). Thus, accounting for sociocultural factors can impact the sensitivity
and specificity of an assessment—especially assessment of cognitive functioning. Sensitivity refers to a
test being able to detect group membership or outcome (e.g., dementia) and specificity refers to the
extent to which the test correctly indicates the absence of group membership or outcome (e.g.,
accurately indicating the absence of dementia). In regard to cognitive tests related to dementia
specifically, the sensitivity and specificity of most tests are poor for people of color relative to nonHispanic Whites (Freedman & Manly, 2018). These poor sensitivity and specificity rates are
problematic from both clinical and scientific perspectives. Clinically, the lack of accuracy for people of
color has led to a delay in a diagnosis of dementia until the latter stages of the disease that, in turn, can
impact public health decisions (Avila et al., 2020; Bertola et al., 2020). As a result, these individuals
lose the opportunity to engage in financial and healthcare planning. From a scientific perspective,
understanding the different experiences of cognitive decline can help identify alternative pathways or
subtypes of disease states.
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Given the possibility that cognitive assessments are culturally biased, what evidence exists that
performance on standardized cognitive assessments can be treated at face value between ethnoracial
groups? Several studies have addressed this issue by testing measurement invariance of cognitive
measures between groups. A test is invariant when it demonstrates that it measures the same construct,
has the same relationships to the construct, and has similar residual variance scores between groups
(Avila et al., 2020; Bertola et al., 2020; Jones, 2003). Although several statistical tests can assess
measurement invariance, structural equation modeling (SEM) is currently the most popular. Using a
large national data set, Jones (2003) tested measurement invariance between Black and White groups in
the modified version of the Telephone Interview for Cognitive Status. Older Black participants
performed worse across the cognitive tests than non-Hispanic White participants. Critically, while 13%
of the of observed racial differences in cognitive scores were attributed to social determinants (e.g., sex,
age, SES, health behaviors, and health conditions), 73% of the differences could be attributed to
measurement artifact (after controlling for social determinants).
This finding suggests that the observed test scores do not measure the construct in the same way.
Jones (2003) also found that some of the relationships between environmental/demographic factors and
cognition differed between the two groups. For example, whereas lower education and smoking had a
greater negative impact on cognition in Blacks than Whites, greater income benefitted cognition more in
Whites than Blacks. The tasks that showed the greatest measurement bias largely involved
language/semantic tasks (e.g., naming) and mental arithmetic (i.e., counting backward by seven).
Similar violations of measurement invariance have been found in language tasks (i.e., naming
and word similarities) between non-Hispanic Whites and Hispanics (Avila et al., 2020). Differences also
have been found on tasks often considered to be indicative of non-language domains like Trail Making
Test B, which is used to test executive function or processing speed differences (Bertola et al., 2020).
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However, even this task requires fluently processing the order of the alphabet (i.e., a language ability) to
do well. Thus, cultural biases, often through language, might influence the validity of cognitive tests.
Factors to Consider when Interpreting Psychological Assessments
Increasingly, researchers have recognized the importance of considering socio-historical factors
when interpreting psychometric assessments (Garcia et al., 2017). Below we outline several key factors
that may impact the interpretation of cognitive assessments: health, education, cognitive reserve,
acculturation, discrimination, and perceived stress.
Health
Black Americans, Native Americans, and Hispanics suffer from diabetes, hypertension, kidney
disease, and heart disease at greater rates than non-Hispanic Whites. All of the aforementioned diseases
are associated with a decline in cognition. For example, diabetes is associated with decrements in
memory, language, processing speed, executive functioning, and visuospatial abilities (Moheet, Mangia,
& Seaquist, 2015; Ruis et al., 2009). Heart failure is associated with a decline in executive functioning
and processing speed (Cameron, 2016). Thus, elevated levels of chronic diseases in some ethnoracial
minorities might be one factor underlying concomitant ethnoracial differences in cognition (Tang et al.,
2019). Notably, deficits in cognitive functioning due to these chronic health conditions can be
independent from cognitive deficits due to dementia. For example, some researchers argue that heart
failure is associated with cognitive impairment, but the pattern of impairments is different from
dementia (Cameron et al., 2016). Other researchers argue that many of the aforementioned chronic
health conditions are risk factors for dementia (Deckers et al., 2015; Livingston et al., 2017). Thus,
health might serve as a mediating factor of apparent ethnoracial group differences.
Education and Cognitive Reserve
Systemic racism has resulted in marked differences in the quality of education as well as the
level of educational attainment in Black Americans (Barnes et al., 2016). Due to Jim Crow, Black
Americans living in the South were required to attend segregated high school during the 1940s, 1950s,
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and 1960s. Black Americans living in the South also were prohibited from attending a number of major
universities (Brown & Davis, 2009). In the North, although no laws mandated segregation, schools were
for the most part still segregated (Logan, 1933). In addition, schools serving children of color throughout
the country have historically received less funding than schools serving White students (Brown & Davis,
2009).
Studies also have emphasized the importance of quality of education, thereby moving beyond
simple metrics such as highest degree obtained or years of education. Manly and colleagues (2004)
found that when Blacks and Whites were matched on reading level (a proxy for quality of education), no
differences in cognition were found. Although accounting for reading level does not always explain
ethnoracial differences in cognitive performance, other studies have shown that measures of educational
quality at least attenuate the differences (Crowe et al., 2013; Fyffe et al., 2011). Notably, these
differences in education coincide with the differences in language and domains relying on language
found between ethnoracial groups summarized in the previous section.
Education does more than just confer knowledge. It is associated with the development of new
cognitive skills which may ultimately lead to cognitive reserve in old age (Contador et al., 2017; Stern,
2009). Cognitive reserve is a proxy for the brain’s capacity to withstand neuropathological damage, or
the ability to utilize a reservoir of cognitive processing mechanisms to compensate for decline in
cognition. Cognitive reserve theory assumes that education and exposure to cognitively complex tasks
facilitate more efficient cognitive operations and alternative cognitive networks that allow the brain to
compensate for pathology that might occur during the course of aging. Implicit in these ideas is that
early life barriers in access to quality education and resources in ethnoracial minorities can prevent
building cognitive reserve in other life stages (e.g., via wealth, job complexity, mental engagement;
Glymour & Manly, 2008). This limitation of access has downstream consequences throughout the adult
lifespan, especially in older age when cognitive reserve is called upon to compensate for the presence of
vascular burden or pathology. Note that research also is beginning to show that such early life buildup of
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place (Binette et al., 2020; Wirth et al., 2014).
Acculturation
Acculturation refers to the extent to which individuals adopt the language, customs, and values
of their own culture versus the values, customs, and language of the dominant culture (Helms, 1992;
Freedman & Manly, 2018). Acculturation affects cognitive style, test strategy, “testwiseness,” and
familiarity with test items. Thus, test takers from minority groups with higher levels of acculturation to
the culture on which the test is normed perform better on verbal and nonverbal tests in comparison with
individuals whose cultural experiences are less mainstream and more bound to their culture of origin.
Presumably, individuals from minority groups with more exposure to the dominant culture or who have
successfully learned to adapt to the dominant culture are more familiar with test items or the terms used
to describe those items typically included in assessment measures and are more likely to have adopted
the “cognitive style” associated with optimal performance on assessment tests (Barnes, 2016; Freedman
& Manly, 2018; Helms, 1992). As described earlier, the experiences of ethnoracial groups are quite
variable and this variation extends to acculturation among Black Americans, Hispanics, and other
subpopulations in America (Freedman & Manly, 2018).
Acculturation also is a critical factor to consider for immigrants to the US. From this perspective,
acculturation occurs when individuals incorporate the customs, worldviews, and mores of a foreign
culture into their own cultural system. Different acculturation styles have been described based on the
degree to which immigrants have embraced their native or host culture (Bernstein et al., 2011; Berry,
2003). The acculturation style adopted is influenced by multiple factors. In many cases, language
proficiency in the host culture may be a critical factor. To the extent that the dominant language is not
learned proficiently, less acculturation and greater discrimination may occur. As mentioned earlier,
acculturation to the dominant language is an important factor to consider when interpreting cognitive
test performance. Lack of acculturation is associated with lower test performance in part because of
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assessment bias. For example, older Latino Americans with high levels of acculturation performed better
on cognitive measurements than Latinos with lower levels of acculturation (Martinez-Miller et al.,
2020).
The degree of integration and/or assimilation often is dependent on age. Older immigrants are
more likely to resist assimilation than younger immigrants (Cheung, 1989), in part because older
immigrants find it more difficult to adopt the language and practices of the host country. In many
instances, they are able to find a cultural enclave in which they may speak their native language and
enjoy the foods from their heritage culture. For example, many older Chinese immigrants prefer to limit
their interactions to Chinatown where they can speak their native language and observe familiar customs
(Cheung, 1989). Another obstacle for older immigrants is the shift in values. Many immigrants of Asian,
African, and Hispanic descent have migrated from collectivist cultures in which societal norms require
that the family and community take care of old people (Albertini et al., 2019; Gao et al., 2019). As
younger family members who are also immigrants become acculturated, tension sometimes arises.
Perceived Stress and Discrimination
Chronic stress has been clearly documents to impact cognition and mental health (Shields &
Slavich, 2017). Discrimination is one type of chronic stress that is frequently faced by ethnoracial
minorities that can be further exacerbated by intersecting identities. In one of the first studies to
document this relationship in cognitive aging, Barnes et al. (2012) showed that discrimination among
older Black Americans was associated with lower cognitive performance, especially episodic memory.
Beatty Moody et al. (2019) found a significant positive correlation between reported levels of
discrimination and white matter lesion volumes among Black Americans. White matter lesions are
associated with strokes, dementia and cognitive decline (Pantoni, Poggesi, & Inzitari, 2007).
Solutions to Understand Aging Subgroups and Enhance Replicability
An understanding of health disparities requires integration of multiple determinants, which can
be challenging to quantify using traditional methods. The NIH Health Disparities Research Framework
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laid out 62 factors that may fuel disparities among older adults (Hill et al., 2015). Given this complexity,
sophisticated methods and analytic strategies are needed. Most importantly, scientists must be open to
flexible approaches to these issues including altering current assessments, considering qualitative or
mixed methods, and person-centered techniques to discover and address research questions that enhance
replicability in an increasingly diverse population.
Strategies for Breaking Apart Monolithic Groups
Strategies for breaking apart monolithic groups, while well-intended, can pose a number of
challenges. One key strategy is to understand the magnitude of heterogeneity and the importance in
evaluating the validity and interpretation of results (Mayeda et al., 2017). Because many researchers
may begin with clear a priori hypotheses regarding health disparities, they can explicitly acknowledge
the reporting of exploratory hypotheses to test for generalizability across diverse groups and briefly
outline the importance of such tests (cf. Dotson & Duarte, 2020).The appropriateness of sample sizes
should be considered in analyses and trends reported if the numbers of participants do not reach
appropriate power as required by a power analysis. We also acknowledge that defining subgroups can be
a challenge; definitions of groups will change over time with new research and current sociocultural
climate of the nation and, frankly, will not satisfy everyone. As a start, though, researchers should
review the current distinctions as determined by the U.S. Census or the National Institutes of Health. For
example, the 2020 U.S. Census breaks down Hispanics/Latinx by the following: those whose origin is
Mexican, Puerto Rican, Cuban, Spanish-speaking Central or South American countries, or “other
Hispanic/Latino, regardless of race” (U.S. Census Bureau, 2019). While a checkbox approach can be
sufficient, also having an “other” with an open-ended option for participants to explain their identity
further would provide clarification for any ambiguities or disagreements with the choice of options. It
may also be helpful to include questions about parents’ race/ethnicity to help pinpoint
multiracial/multiethnic group identity.
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remains another challenge. How do we avoid intentional oversampling to obtain adequate representation
of any given subgroup? One way is to engage in purposeful sampling. In contrast to probabilistic or
random sampling, which is used to ensure the generalizability of findings, purposeful sampling involves
identifying and selecting individuals or groups of individuals that are especially knowledgeable about or
experienced with a phenomenon of interest (Creswell & Plano Clark, 2011; see later section on
Qualitative Inquiry and Mixed Methods). For this reason, purposeful sampling can be used to reduce
mistrust and increase participation among historically marginalized groups and experiences (e.g., those
with diverse immigration experiences). As researchers, we need to be able to build trust among
participants that research findings will not be used to reinforce negative stereotypes surrounding
ethnoracial group (Thompson et al., 2003) or expose them to unnecessary risk (Corbie-Smith, Thomas,
& George, 2002; Brandon, Isaac, & LaVeist, 2005). One benefit of purposeful sampling is that sample
sizes can remain modest as dictated by traditional power analyses. Should a researcher attempt to recruit
many different ethnoracial or intersecting categories for a single study, practical limitations with
recruitment and participant renumeration may limit the power needed to conduct appropriate
comparisons.
As with purposeful sampling, strategies need to be adjusted based on the type of research study.
In qualitative research, moderators of focus groups should be trained to make participants feel
comfortable sharing both negative and positive perceptions, recognizing that individuals may respond
negatively to disparaging information but positively to messages of hope (Nicholson et al., 2008). In
addition, in research conducted using study centers (common with cancer and Alzheimer’s disease
research), recruitment of diverse populations may be improved by creating community advisory boards,
delivering culturally targeted education programs (Scharff et al., 2010), and partnering with communitybased organizations who are already serving groups in the community and have built a trusted
relationship with those groups. Community-based participatory research (CBPR) models can improve
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community relationships by equitably engaging stakeholders in the research process and valuing the
strengths that each brings (Minkler & Wallerstein, 2011).
Additionally, the field of psychology may benefit from having more research investigators from
diverse backgrounds. The Institute of Medicine and the Department of Health and Human Services
explicitly recommend increasing the number of underrepresented minorities in research positions
(Smedley, Stith & Nelson, 2003). Such diversity can improve not only recruitment, but also the research
design in novel ways, e.g., by providing creative assessments and questionnaires that emphasize
incorporating measures to best identify subgroups.
Addressing Bias in Assessment Tests
The easy solution to address bias in assessment tests is to use ethnoracial-specific norms, which
have been shown to diagnose neurocognitive disorders with appropriate specificity and sensitivity
(Werry, Daniel, & Bergström, 2019). Some researchers have suggested that norms adjusting for
educational quality (rather than simply years of education) may help adjust scores without having to
create ethnoracial-specific norms (Manly et al., 2002). Other suggestions have been to statistically adjust
or match groups of participants by health conditions or common SES variables such as wealth or
income. In regard to different levels of health, some investigators have recommended screeners to assess
cognitive impairment secondary to cardiovascular disease. For example, the National Institute for
Neurological Disorders and Stroke (NINDS) and the Canadian Stroke Network (CSN) recommend a
short cognitive screening assessment to identify cardiovascular patients who are experiencing cognitive
impairment but may or may not meet the threshold to be classified as demented. Research using such
screeners demonstrated that measures of executive functioning, immediate, and delayed recall had
adequate sensitivity and specificity to provide useful information to healthcare providers (Cameron et
al., 2016). Overall, when researchers control for group differences in health, differences in performance
between ethnoracial minorities and non-Hispanic Whites can be attenuated (Aiken‐Morgan et al., 2018;
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Jones, 2003). Another way to minimize group differences is to estimate mean performance by freely
estimating the intercepts for different ethnoracial groups (Avila et al., 2020).
However, these easy solutions present several challenges that also need to be addressed. First,
the criteria for adjustment (e.g., education, SES, health) may not be measurement invariant between
groups (Jones, 2003). Even accounting for common SES variables assumes standards of social class that
represent non-Hispanic White acculturation. Second, adjusting data with different norms or specific
variables fails to address the underlying reasons for differences in cognition (Freedman & Manly, 2018).
What substantial steps, then, can we take to start addressing the societal inequalities that cause
differences in test assessments?
Perhaps the first step is ensure that aging researchers and clinicians be culturally and
linguistically competent (Allen & Walsh, 2000). For example, researchers examining the attitudes
and/or the mental health of older Chinese Americans should be aware of filial piety and how that might
influence responses to questions about autonomy (Allen & Walsh, 2000; Cheung, 1989; Gao et al.,
2019). Additionally, they can consider the degree of acculturation, whether among ethnoracial
minorities in the U.S. or among immigrant populations (e.g., Manly et al., 2004). When assessing older
adult immigrants, researchers and clinicians must be aware of language barriers. Older immigrants are
less likely than younger adults to become proficient in a second language (Cheung, 1989), which can be
a problem for those without familial support. While efforts have been made to translate some cognitive
assessments into various languages, translators often do not fully consider linguistic, cultural, or
educational differences to make sure the translation conveys the same message to individuals in multiple
cultures (Ng et al., 2018).
Proponents of culturalist perspectives suggest that rather than controlling for cultural influences
through culture-fair tests (e.g., Cattell, 1940), hypothesized cultural factors such as behaviors, beliefs,
and values should be measured and explicitly tested to identify the sources of test differences (Helms,
1992). Better yet, those cultural factors could be implemented in the construction, administration, and
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interpretation of newly designed cognitive tests. Ideally, such tests would not require language “code
switching” in which minority groups would have to take on the language and interpretation set by highly
educated and White individuals. As summarized by Helms (1992), cognitive tests can be created with
intellectual dimensions in mind that might be culturally appropriate, but still have the potential for
universal appeal. Some of these dimensions include the ability to integrate feelings with thoughts and
actions, valuing the group more than the individual, acquiring and testing through oral expressions, and
consideration of immaterial forces in one’s thinking (Boykin & Toms, 1985; Helms, 1992). Although
more challenging to implement, construction of such tests would ensure that at broader aspects of
intellectual ability are considered rather than only a non-Hispanic White mindset.
Qualitative Inquiry and Mixed Methods
Solutions to many of the aforementioned challenges can be made more manageable by
supplementing traditional analyses by idiographic methods including qualitative inquiry and mixed
methods. Qualitative research is used to explore and understand the meaning individuals or groups
ascribe to experiences (Creswell, 2012, 2014) and is frequently used in psychology for development of
theory or generation of new research questions in a relatively unexplored area of research (Howitt,
2019). Many studies using an intersectional lens have relied upon qualitative inquiry.
Sofaer (1999) describes the following applications for qualitative methods in health services
research: measuring unique or unexpected events, describing the experience and interpretations of
individuals with widely differing stakes and roles, providing a voice for underrepresented self-identified
minorities, generating research questions and developing theories, and exploring mechanisms.
Methodological standards for qualitative research include credibility, dependability, confirmability,
transferability, and authenticity (Cope, 2014). A qualitative study is considered credible if the
experience described is immediately recognizable to individuals that share the same experience
(Sandelowski, 1986). Dependability is the constancy of data over similar experiences and is supported
by investigator “triangulation” or agreement. Confirmability is established when investigators clearly
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directly from the data. Confirmability is frequently supported by extensive use of quotations from
participants. Transferability indicates that findings can be applied to other settings or groups and have
meaning and impact with individuals such as readers not involved in the study. Authenticity refers to
whether the researcher expresses the feelings and emotions of participants in a faithful manner and also
is supported by the frequent use of quotes.
The most commonly used qualitative approach in psychology is constructivist grounded theory
(Charmaz & Henwood, 2017; Mills, Bonner, & Francis, 2006). The goal in this approach is to develop a
theory based on accrued knowledge and qualitative inquiry investigating the lived experience of
individuals in regard to specific phenomena (e.g., subjective age, attitudes, memory complaints,
resilience). Such methods can be used to identify meaningful subgroups (thereby breaking apart
monolithic groups), better understand the impact of intersecting identities, and can be used to help
minimize biases in surveys or cognitive tests to match the language styles or competencies of the
audience they intend to measure. For example, Windsong (2018) describes opportunities and challenges
in using qualitative interview methods to describe and understand intersectionality of race and gender as
related to neighborhood experiences and influences. Using similar methods to incorporate an
intersectional lens including age/cohort to critical phenomena of aging may improve replicability.
Rather than being unscientific or “soft”, however, incorporation of such designs requires careful
forethought and planning to obtain and analyze qualitative data with methodological rigor. Collecting
such qualitative data alongside quantitative data also can be quite manageable with recommended
sample sizes between five to 25 individuals or until no new theoretical insights are introduced (Creswell,
2014).
Addressing monolithic groups and intersectionality: Novel applications of latent class analysis
As described earlier, many studies treat ethnoracial groups as a monolithic and homogenous.
However, scientists are beginning to realize that ethnoracial group and other intersecting factors (e.g.,
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SES) are not simply “additive” effects. But for many individuals, such intersections are tied to one’s
identity and should not be statistically teased apart as done in regression models. However, we also
acknowledge that it would be a gross generalization to conclude that some factors are so highly
correlated that they cannot be separated at all (e.g., minority status and low SES). Researchers have
argued that such variable-centered analyses obscure diversity, offer over-generalized conclusions, and
speak more to the variables themselves than to the people that the analyses are intended to investigate
(Bogat et al., 2005; Scotto Rosato & Baer, 2012).
What, then, are we to do when several intersecting factors are highly correlated with one another
and yet we do not want to group people together into large homogenous groups? Whereas most aging
research has relied on variable-centered methods (e.g., analysis of variance or regression), a valuable
approach to investigating ethnoracial and intersecting identities is a person-centered approach. Personcentered methods can reveal subsamples based on varying distributions of inputted characteristics. One
such method that is growing in popularity within the field of psychology is latent class analysis (LCA).
For details on the mathematics underlying this method, we refer readers to Eid et al. (2003) and Berlin et
al. (2014). LCA is a data-driven technique that identifies clusters of participants that share a common set
of dichotomous or Likert-scale data. For example, a study from the UK created clusters based on SES,
occupation, ethnoracial group, and immigration status (Goodwin et al., 2017). They found separate
clusters for White British that either encompassed professionals who were homeowners (class 1) or
“economically inactive” (i.e., unemployed, temporarily sick, retired, etc.) people that were renters (class
2). They also found separate clusters that consisted of Black Africans who were either students with
high income backgrounds (class 3) or professionals with high income that migrated to the UK (class 6).
Yet another class consisted of Black Caribbeans who were nonmigrant skilled workers (class 4). When
comparing the clusters on mental health, the “economically inactive” Whites and Black African students
were both at higher odds of reporting a common mental disorder (e.g., depression, anxiety, cognitive
problems, somatic symptoms, etc.) than the White professionals. Note that other Black groups (Black
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African professionals and Black Caribbean nonmigrant skilled workers) did not differ in mental health
from the White professionals, highlighting the importance of identifying group heterogeneity. As shown
above, the characteristics entered into an LCA could include the aforementioned “intersecting” factors
(e.g., ethnoracial group, SES, rurality, sexual orientation).
The family of LCA includes Latent Profile Analyses, which can be applied when the
characteristics are continuous rather than dichotomous. For example, Bogner et al. (2009) found that
older adults’ cognition and mental health could be separated into three clusters that were not evenly
distributed in the community: 1) nondepressed with average to high cognition (62% of the sample), 2)
depressed with average cognition (26%), and 3) depressed with lower cognition (12%). They further
tested whether the groups differed in risk for Alzheimer’s disease by comparing the frequency of having
the APOE ɛ4 allele in each group but found no group differences. This method could be applied to
investigate clusters of individuals that vary on proposed mediating factors of social determinants of
health. Note that although many clusters might be identified, each cluster can incorporate complex
interactions without reducing the degrees of freedom that a model with 3-way or 4-way interactions
might require, thereby preserving power.
Despite these strengths, some limitations exist when this class of methods. First, clusters can be
hard to interpret. As mentioned earlier, the clusters can implicitly comprise complex interactions among
the variables. For example, data from the Einstein Aging Study (Zammit et al., 2018) was used recently
to combine cognitive measures and demographic variables (age, sex, education) into a latent class model
yielding 9 different clusters! As with other data-driven techniques like exploratory factor analysis,
simplified labels are often used to encompass the cluster, but with some difficulties. In the Einstein
Aging Study, the labels became less and less descriptive and did not map neatly onto ethnoracial
categories. For example, Black people were the majority group in two different clusters: a) poor
executive and poor working memory and b) poor processing speed and executive function. These two
clusters differed in age and proportion who also had a stroke, highlighting the heterogeneity among
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researchers think carefully beforehand about which factors make most sense to include and even predict
potential outcomes. Such decisions might be based on theoretical principles, themes (e.g., demographic
characteristics), or the inclusion of factors that make reasonable sense if formal interactions would
normally be tested (ethnoracial group and class). Second, relatively large sample sizes ranging from at
least 300-500 participants are recommended so that reliable clusters can be identified and no group has
too few participants (Dziak et al., 2014). Third, because this approach is data driven, the clusters may
not be replicable in separate samples. Thus, replicating cluster types in separate and independent
samples is important to mitigate this concern.
Enhancing generalizability: Lessons from machine learning
Different approaches to solving statistical problems can pave the way for innovations across
fields. The field of aging might benefit from common methods applied in machine learning, which has
become quite popular in the neurosciences over the last decade (Kriegeskorte, & Douglas, 2018).
Machine learning is a category of different statistical tools that often are able to integrate large amounts
of data in nonlinear manners to solve complex problems. Although implementation of machine learning
algorithms in ethnically diverse older adults might provide novel insights into the social determinants of
health that lead to disparities in older adults, we introduce the method here to borrow standards from the
technique, not to suggest use of the technique per se.
Like in the neurosciences, most experimental studies of aging consist of modest sample sizes,
which threatens generalizability. Studies investigating differences in ethnoracial groups are even more
problematic because of the aforementioned nuances of intersecting identities. Even large observational
studies that have majority non-Hispanic White samples will be biased by uneven sample sizes of the
minority ethnoracial groups, which could carry the main effects. Some of the popular machine learning
techniques like support vector machine require one sample of individuals to form a statistical model (as
one would implement in a regression or analysis of variance) and a second, independent sample to test
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the generalizability of the model. As one might expect, a model that fits quite well in the original sample
or explains a large amount of variance in the dependent variable often does not fit as well in an
independent sample (e.g., Rieck et al., 2015). While this general notion is similar to testing group
invariance in SEM, the manner in which machine learning implements this idea is quite different. Such a
formal test is important because an independent sample that fails to perform better than chance is
equivalent to a replication failure across studies. Such a finding might indicate a bias in the original
sample or measures, or could indicate a large degree of heterogeneity across people such that one
sample is simply not generalizable to another (Yip, 2018). If such poor generalization occurs within a
single study, the authors can search for and test the origins of such biases or heterogeneity in the
samples.
Testing the generalizability of a finding is common practice in the field of machine learning even
if the sample is not large enough to evenly split the sample in two, which is a large barrier in other
methods such as in SEM. Machine learning uses a leave-one-out-validation approach in which a
statistical model is tested on a large proportion of the data (typically 75%-80%) but can also be tested on
all but one of the participants in the sample. Then, the same parameters from the original statistical
model are applied to predict the outcome measure in the left-out participant or group as in jackknifing
(Thompson, 1989). The left-out data then serves as a completely independent test of generalizability.
The predicted outcome can be compared to the actual data to derive model fit indices as one usually
might implement in a standard regression model. Next, a new statistical model is created by rotating
each participant/group through and leaving out a different participant/group. Thus, this leave-one-outvalidation approach results in many assessments of the model parameters (e.g., beta-coefficients) that
can serve as a measure of variability of generalizability and tested against a hypothesized effect size or
simply to zero. In a study investigating how the neural correlates of face processing is impacted by
Alzheimer’s disease pathology (Rieck et al., 2015), the statistical model using the whole sample had a

NONREPLICABILITY IN HEALTH DISPARITIES RESEARCH
25
prediction accuracy of 64.5%, but when the independent validation procedure was used, the accuracy
fell to 48.4% (chance being 34.2%).
In the context of health disparities, this leave-one-out-validation technique also can test model
generalizability to different ethnoracial groups. Most studies in cognitive aging (and likely many other
fields on aging) have samples that are biased toward non-Hispanic Whites. One can easily test the extent
that the model parameters estimated in non-Hispanic Whites generalize to other ethnoracial groups by
applying the same model parameters to the independent group. Of course, such models assume that the
measurements of episodic memory, education, and other covariates are treated at face value (i.e., are
measurement invariant).
Conclusion
We focused on three main issues that increase the risk of nonreplicability of aging research from
the lens of ethnoracial health disparities: treating ethnoracial groups as monolithic and homogenous, not
considering intersecting identities, and biases of research materials. Importantly, some of our examples
to support these ideas were not in older adult samples largely because these issues have not been
sufficiently investigated in the context of aging. While we provided many examples in the field of
cognitive aging research, all of these issues are as important (or even more important) in other fields in
which one’s identity or intersection of identities may play a more central role. Nevertheless, we have
provided a glimpse of how many social determinants of health should be considered fundamental to
aging research both in the construction of measures, the analyses conducted, and the interpretation of
those measures. When we fail to recognize these issues, we are then approaching our research questions
in a manner that will surely leave much of the scientific story untold or even introduce misleading
conclusions. We currently have the opportunity to achieve both generalizable research outcomes and
social justice by being more inclusive and culturally sensitive in our research choices. We are optimistic
that such choices will have positive downstream consequences in aging research such as increasing trust
in scientific research and the findings resulting from them. Such trust can, in turn, create an atmosphere
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of openness to participating in future research efforts. As researchers, we have all contributed to studies
that have ignored these issues, but by recognizing them now and offering guidance on how to correct for
them in future research, our hope is that we will all raise our standards of conducting research. By
considering more flexible analytic tools and embracing research participants’ individuality, we can
increase the value of our research outcomes.
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