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ABSTRACT

Background and Objectives: Little research has examined cognitive health disparities between sexual
minority and heterosexual populations. Further, most extant studies rely on subjective measures of
cognitive functioning and non-probability samples. This study uses a performance-based cognitive
screening tool and a nationally representative sample of older Americans to examine the disparity in
cognitive impairment by sexual orientation and the potential mechanisms producing this disparity.
Research Design and Methods: Using data from the 2015-16 National Social Life, Health, and Aging
Project (N=3,567), we analyzed respondents’ scores on the survey-adapted Montreal Cognitive
Assessment (MoCA-SA). We estimated ordinal logit regressionsto examine the relationship between
sexual orientation and cognitive impairment and used the Karlson-Holm-Breen method to assess how
mental and physical conditions, health behaviors, and social connections mediate this relationship.
Results: The prevalence of cognitive impairment is significantly higher among sexual minority older
adults than among heterosexual older adults when sociodemographic factors are adjusted for.
Depressive symptoms explain some of this prevalence gap. Although anxiety symptoms, physical
comorbidity, health behaviors, and social connections may contribute to cognitive impairment, they do
not explain the cognitive disparity by sexual orientation.

Discussion and Implications: The findings indicate that depressive symptoms are an important link
between minority sexual orientation and cognitive impairment and highlight the importance of studying
other potential mechanisms that we could not explore in this study. Future research should further
investigate how minority stress processes may unfold to accelerate cognitive decline among sexual

minorities over the life course.
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Introduction

According to a national report, 2.7 million Americans age 50 and older are identified as LGBT and 1.1
million of these individuals are 65 and older (Movement Advancement Project and SAGE,

2017). Previous studies have found that LGB adults experience poorer health outcomes than their
heterosexual counterparts, including greater psychological distress and higher risks of cardiovascular
diseases and diabetes (Institute of Medicine 2011; Meyer 2003). Yet little is known about whether these
health disparities extend to cognitive health—an emerging public health concern that has attracted
increasing scholarly and public attention due to the rapid aging of the U.S. population. Because minority
sexual orientations (e.g., lesbian, gay, and bisexual identities) are linked to multiple known risk factors
for dementia, including elevated stress, social isolation, and poorer mental and physical health
outcomes due to prejudice and discrimination (Fredriksen-Goldsen et al., 2018; Meyer, 2003; Seelman,
2019), sexual minorities may have a greater risk of developing cognitive health problems than their
heterosexual peers (Correro & Nielson, 2020; Perales-Puchalt et al., 2019). Yet there is a paucity of
research testing this possibility, and many of the extant studies have major methodological limitations
(e.g., subjective measures of cognitive health and non-representative samples).

To address this important knowledge gap, the current study uses a performance-based cognitive
screening instrument and a nationally representative sample of older adults to study two research
questions: (1) Do older sexual minority adults have higher levels of mild cognitive impairment and early
dementia than their heterosexual peers? (2) Do mental and physical conditions, health behaviors, and
social connections contribute to the cognitive health disparity by sexual orientation (if any)? The findings
contribute to the understanding of the unique health challenges faced by aging sexual minorities and
can inform social and health services that seek to promote the well-being of sexual minority older

adults.
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Cognitive Health Disparities by Sexual Orientation
There is little empirical research on cognitive health and associated risk factors among older sexual
minorities. Initial studies using LGBT community samples (without a comparison group of heterosexual
older adults) have suggested that self-rated cognitive difficulty is quite prevalent among LGBT older
adults (Flatt et al., 2018; Fredriksen-Goldsen et al., 2018). For example, using Aging with Pride data,
Fredriksen-Goldsen and colleagues (2018) found that 10% of their LGBT sample reported severe or
extreme difficulties and 38% reported moderate difficulties with at least one of six cognitive functions,
including concentration, memory, problem solving, learning, comprehension, and communication. In
addition, using data collected from the Center on Halsted in Chicago, Flatt and colleagues (2018) showed
that 25% of their LGBT sample reported experiencing difficulty with memory and at least one other
cognitive problem such as trouble with attention.

Research on cognitive health disparities between sexual minority and heterosexual older adults
is also rare and has produced mixed evidence (Brown & Patterson, 2020; Perales-Puchalt et al., 2019;
Seelman, 2019). Based on the Behavioral Risk Factor Surveillance System data collected from 21 states,
Seelman (2019) found that older bisexual women had higher odds of reporting difficulty concentrating,
remembering, or making decisions than older straight women, but older lesbian women rated their
cognitive health similarly to older straight women. By contrast, using data from the Health and
Retirement Study, Nelson and Andel (2020) found no difference in self-rated memory between lesbian,
gay, and bisexual (LGB) older adults and their heterosexual peers. Similarly, using data from the National
Alzheimer’s Coordinating Center (collected from a combination of clinical and community samples),
Perales-Puchalt and colleagues (2019) detected no disparity in the risk of dementia and mild cognitive
impairment between older adults in same-sex relationships and those in different-sex relationships.

The inconsistencies in the extant findings may reflect differences in measures of cognitive

health, sampling designs, and the dimensions of sexual orientation examined (as well as how sexual
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minority groups are combined or separated). The mixed results also suggest that more research is
needed in this novel field of study to accumulate additional evidence. A major limitation across the
studies described above is their reliance on self-reported or subjective measures of cognitive health.
Individuals with cognitive impairment, particularly in more advanced stages, likely cannot correctly
assess their own cognitive functioning. Because reporting bias may result in over- or under-estimation of
cognitive problems, there remains little reliable evidence on the prevalence disparity in cognitive
impairment between sexual minority and heterosexual older adults. Moreover, many prior studies are
based on community or clinical samples, which may further complicate the assessment of prevalence
and risk/protective factors in the population (Perales-Puchalt et al., 2019). In this study, we move
beyond these limitations by examining scores on a validated cognitive screening instrument from a

nationally representative probability sample of older Americans.

Risk Factors for Cognitive Impairment in the Minority Stress Perspective
Sexual minorities may be exposed to more risk factors for cognitive impairment, including dementia,
than heterosexual people because of minority stress (Correro & Nielson, 2020; Perales-Puchalt et al.,
2019). Minority stress theory posits that a chain of social determinants of health may shape sexual
minorities’ health outcomes (Meyer, 2003). In particular, relative to heterosexual individuals, those with
a stigmatized sexual minority status, experience additional stressors such as day-to-day prejudice and
discrimination events. Higher levels of stress exposure lead to poorer mental and physical health, risky
health behaviors, and social isolation—all of which may in turn produce disadvantages in cognitive
health.

Mental and physical health. Higher levels of stress exposure can cause the dysregulation of
physiological systems such as hypothalamic—pituitary—adrenal (HPA) axis functioning and cortisol

production, which may lead to poorer mental and physical health outcomes including mood disorders
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and cardiovascular diseases and in turn increase the risk of cognitive impairment (Bostwick et al., 2010;
Conron et al., 2010; Hatzenbuehler & Mclaughlin, 2014; Parra et al., 2016). Prior studies have found
that diseases or injuries that damage the heart and blood vessels, such as heart disease, hypertension,
stroke, and diabetes, are linked to a higher risk of dementia (Justin et al., 2013; Strachan et al., 2008;
Vijayan & Reddy, 2016). In addition, researchers have identified depression and anxiety as risk factors or
prodromal symptoms of dementia (Becker et al., 2018; Byers & Yaffe, 2011; Gulpers et al., 2016; Richard
et al., 2013). However, the extent to which these major health conditions contribute to cognitive health
disparities between sexual orientation groups remains unclear.

Health behaviors. To cope with minority stress, sexual minorities may engage in coping
behaviors that can damage or enhance cognitive functioning. A large number of studies have noted that
sexual minorities are more likely to smoke and drink than their heterosexual peers (Boehmer et al.,
2012; Fredriksen-Goldsen et al., 2013; Gonzales et al., 2016). As smoking and excessive drinking are risk
factors for cognitive impairment (Hagger-Johnson et al., 2013; Plassman, 2010), these behaviors may
contribute to the cognitive health disadvantage of sexual minorities. However, prior research has also
shown that during adulthood sexual minority individuals engage in more physical activity, on average,
than heterosexual people even though some of the former groups, particularly sexual minority women,
have greater body massindex, on average, than their heterosexual counterparts (Boehmer et al., 2012;
Eliason et al., 2015; Hsieh & Ruther, 2016). Exercise is related to slower cognitive decline and lower
dementia risk (Ogino et al., 2019; Plassman, 2010), and thus may serve as a protective factor for sexual
minorities’ cognitive health. Despite these findings, few studies have examined whether smoking,
drinking, and exercise contribute to cognitive health disparities by sexual orientation.

Social connections. Finally, although social connections can offer companionship and support
that helps individuals overcome minority stress and related illness (Meyer, 2003; Umberson & Montez,

2010), sexual minorities are less socially connected than heterosexual individuals during late adulthood
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because of experiences of personal and institutional discrimination over the life course (Grossman et al.,
2000; Hsieh & Liu, 2020; Kim & Fredriksen-Goldsen, 2016). Many studies have shown that relative to
their heterosexual peers, older lesbian, gay, and bisexual adults are less likely to have a marital or
cohabiting partner, adult children, and other close family members to rely on for instrumental or
emotional needs, and relatedly, they are more likely to live alone (Grossman et al., 2000; Kim &
Fredriksen-Goldsen, 2016). Some studies have further noted that older sexual minorities participate in
community activities less often because they fear discrimination (Hsieh & Liu, 2020). Social isolation
reduces mental stimulation and delays the diagnosis and treatment of dementia (Gow et al., 2013;
Westwood, 2016), and thus may be another factor contributing to cognitive health disadvantages

among sexual minorities. However, little empirical research has tested this potential link.

Hypotheses
Based on minority stress theory, this study tests the following hypotheses regarding sexual orientation

disparities in cognitive health and associated factors:

1. Older sexual minorities experience a higher risk of cognitive impairment, including early
dementia, than their heterosexual counterparts.

2. a. Disparities in cognitive health by sexual orientation are partially explained by differences
in. mental and physical health.
b. Disparities in cognitive health by sexual orientation are partially explained by differences
in health behaviors.
c. Disparities in cognitive health by sexual orientation are partially explained by differences

in social connections.
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Research Design and Methods
Data and sample

This study uses data from the 2015-16 National Social Life, Health, and Aging Project (NSHAP), a
population-based study of community-dwelling older adults in the United States. NSHAP provides
information on physical and emotional health, cognitive function, social relationships, and sexuality, as
well as other factors relevant to the well-being of older Americans. In 2015-16, NSHAP (Wave 3) began
to collect data on sexual identity in its leave-behind questionnaire (LBQ), a self-administered component
of the survey. The conditional response rate of the LBQ is 84%, and 4,072 participants completed the
LBQ. After excluding participants who did not answer the sexual identity question (n=366), those under
age 50 (n=132), and those missing key demographic information (n=7), our final sample includes 3,567
individuals age 50-97. In this sample, 81 individuals (2.3%) self-identified as lesbian, gay, or bisexual, and

3,486 individuals self-identified as heterosexual or straight.

Measures

Dependent variable

Cognitive health was measured by a survey-adapted version of the Montreal Cognitive Assessment
(MoCA-SA), an 18-item-cognitive screening tool that assesses temporal orientation; language;
visuospatial skills; executive function; attention, concentration, and working memory; and short-term
memory. The instrument was adapted from the original 28-item MoCA, a clinical tool for detecting
cognitive impairment, to accommodate survey administration by trained, nonmedical interviewers and
to reduce respondent burden (Kotwal et al., 2015). It has been validated by previous research that
showed high correlation between MoCA and MoCA-SA (Kotwal et al., 2015; Shega et al., 2014). See
Supplementary Table 1 in Online Supplementary Material for a comparison of the items used in these

two instruments. MoCA-SA scores can be accurately converted into MoCA scores, which range from 0 to
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30, with scores >22 indicating no cognitive impairment, scores 18—22 (inclusive) indicating mild cognitive
impairment (MCI), and scores <18 indicating early dementia for community-dwelling samples. Although
previous studies based on clinical samples favor higher cutoff values (e.g., scores >25 indicating no
impairment), we used lower cutoff values following studies suggesting that the lower cutoffs may yield
better sensitivity and specificity and may be more suitable for community samples (Freitas et al., 2013;
Kotwal et al., 2016; Luis et al., 2009; Nasreddine et al., 2005; Rossetti et al., 2011). Finally, we used the
categorical variable (no impairment, MCl, and early dementia) to present the analytical results, but
supplementary analyses based on a binary or continuous variable produced consistent findings (See

Supplementary Table 2 in Online Supplementary Material).

Independent variables

Sexual orientation was measured by whether the respondent self-identified as lesbian, gay, or bisexual
(LGB) or as heterosexual or straight. Because the sample of older LGB adults was small and did not have
enough statistical power, we did not further separate this group into lesbians, gays, and bisexuals in the
analysis.

Mental health- was measured by two scales: depressive and anxiety symptoms. Depressive
symptoms were assessed by the 10-item Center for Epidemiologic Studies Depression Scale (CES-D). The
scale encompassed the reported frequencies of experiencing ten depressive symptoms, such as poor
appetite, sadness, and restless sleep, during the past week. Scoring ranged from 0-30. Anxiety
symptoms were assessed by the 7-item anxiety subscale from the Hospital Anxiety and Depression Scale
(HADS), which included seven anxiety symptoms such as feeling tense, frightened, and restless. Scoring
ranged from 0-21.

Physical health was assessed by a physical comorbidity scale, the Modified Charlson Comorbidity

Index (CCI), which is a modified and validated version of CCl for surveys (Charlson et al., 1987; Katz et al.,

10
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1996; Vasilopoulos et al., 2014). The original index included ten chronic conditions including heart
disease, stroke, diabetes, cancer, and dementia. To avoid overestimating the relationship between
comorbidity and cognitive health (the dependent variable), we excluded dementia from the index in the
analyses. However, the results of supplemental analyses suggested that the findings remained the same
when dementia was included in the index.

Health behaviors were examined via three variables. Smoking assessed whether the respondent
smoked cigarettes, cigars, or a pipe at the time of survey (1=yes, 0=no). Number of drinks per day of
drinking was measured by the average number of drinks the respondent had on a day of drinking in the
past three months. For those who reported that they never drank in the past three months, the value
was zero. Exercise was measured by the frequency of vigorous physical activity lasting 30 minutes or
longer over the past 12 months, assessed in three categories: never or less than once a month
(reference), 1-3 times per month or 1-2 times per week, and at least 3 times per week.

Social connections were represented by four types of social relationships that are relevant to
health and well-being (Umberson & Montez, 2010). Marital status indicates whether the respondent
was married/cohabiting (reference), previously married (divorced/separated/widowed), or never
married. Number of close family members indicates the number of family members whom the
respondent felt close to, not including a spouse or romantic partner. The variable includes five response
categories: none (reference), 1, 2-3, 4-9, and 10 or more. Living with other(s) indicates if the respondent
lived with someone else rather than alone (1=yes, 0=no). Community participation is a summary scale
that integrates three survey items: frequency of volunteering for organizations, attending meetings of
any organized groups, and attending religious services in the past 12 months. Exploratory factor analysis
showed that these items loaded on one dimension (i.e., one factor had an eigenvalue >=1 and explained
almost 100% of the total variance). We created a factor score representing the overall frequency of

activity participation using principle factor analysis with oblique rotation.

11
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Finally, we adjusted for sociodemographic characteristics, including age (in years), gender
(1=female, 0= male), education (less than high school [reference]; high school or equivalent; some
college or associate’s degree; bachelor’s degree or above), and race/ethnicity (white [reference], black,
Hispanic, other). According to previous research, these variables are important correlates of cognitive
health (Alley et al., 2007; Zhang et al., 2016).

Statistical analysis

We conducted a series of ordinal logit regression models to examine the link between sexual orientation
and cognitive health as well as the extent to which mental and physical conditions, health behaviors,
and social connections contribute to this association. Model 1 estimated the basic association between
sexual orientation and cognitive impairment controlling for sociodemographic covariates. Models 2-5
added mental health conditions, physical comorbidity, health behaviors, and social connection variables
separately while retaining the sociodemographic covariates. Model 6 included all covariates.

We then conducted formal mediation tests using the Karlson-Holm-Breen (KHB) method to
examine whether different sets of covariates were statistically significant mediators of the association
between sexual orientation and cognitive impairment. All KHB analysis was adjusted for
sociodemographic characteristics. The KHB method decomposes the total effect of a predictor variable
on an outcome variable into direct and indirect (mediation) effects in nonlinear probability models such
as ordinal logit models (Breen et al., 2013; Karlson et al., 2012). The method can accommodate multiple
mediators inone model and has been used in other research on dementia (Liu et al., 2019).

Because some of the variables contained missing values, we conducted multiple imputations
using multivariate imputation with chained equations to impute the missing cases. Supplementary Table
3 in Online Supplementary Material shows the number of imputed cases for each imputed variable. All
analyses were adjusted for the survey sampling design using the svy functions in Stata 14 (StataCorp,

2015).

12
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Results
Descriptive statistics
Table 1 shows the weighted descriptive statistics for the sociodemographic, cognitive, health and
behavioral, and social connection variables by sexual orientation. The LGB sample was somewhat
younger and had a smaller portion of female respondents than the heterosexual sample, although these
differences did not reach statistical significance. Meanwhile, the LGB sample was significantly more
educated, with a higher percentage completing some college education or receiving a college degree
than older heterosexual adults. In addition, relative to the older heterosexual adults, the older LGB
adults were significantly less likely to be non-Hispanic white.

[Table 1 about here]

The descriptive statistics for cognitive health show no significant differences in cognitive
impairment between LGB and heterosexual older adults. Specifically, although a larger proportion of
older LGB adults screened positive for mild cognitive impairment (MCl) and early dementia than older
heterosexual adults, the differences were not statistically significant. Importantly, however, the
differences in the sociodemographic compositions of the two groups may obscure differences in
cognitive health.

Table 1.also shows that LGB individuals reported significantly higher levels of anxiety symptoms
than heterosexual individuals, but no statistically significant differences between the LGB and
heterosexual samples in other health conditions including depressive symptoms and physical
comorbidity. Further, the focal health behaviors—smoking, drinking, and exercise—did not vary much
by sexual orientation. Again, the lack of health disparities observed in the descriptive analysis may result
from the LGB sample being more educated and/or younger than the heterosexual sample.

Finally, social connections differed between LGB and heterosexual individuals in certain

13
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respects. In particular, older LGB adults were significantly less likely to be married or cohabiting with a
partner and more likely to be never married than older heterosexual adults. Older LGB adults also
reported having significantly fewer close family members. Although the percentage of living with
other(s) and the frequency of community participation were lower among LGB individuals than among

heterosexual individuals, the differences were not statistically significant.

Links between cognitive health, sexual orientation, and potential risk factors

Table 2 presents the results of the ordinal logit regression models of cognitive impairment.
When sociodemographic covariates were controlled, older LGB-adults experienced higher odds of MCI
or early dementia than their heterosexual counterparts (Odds ratio [OR]=2.07, p<0.01, Model 1 in Table
2), which offers support for Hypothesis 1. In addition, individuals who were older, had lower levels of
education, and were members of minority racial/ethnic groups had higher odds of cognitive impairment
as found in previous studies.

[Table 2 about here]

Depressive symptoms were the only health condition that explained a portion of the disparity in
cognitive health by sexual orientation (Hypothesis 2a). Specifically, reporting more depressive symptoms
was related to higher odds of cognitive impairment (OR=1.06, p<0.001), and the odds ratio for cognitive
impairment among older LGB adults declined significantly, from 2.07 to 1.91, when the model controlled
for depressive symptoms (Model 2, Table 2). In contrast, anxiety symptoms were not significantly
associated with cognitive impairment. Further, although physical comorbidity was associated with
higher odds of cognitive impairment (OR=1.07, p<0.05), this variable played a negligible role in the
cognitive disadvantage faced by older LGB adults (Model 3, Table 2). The odds ratio for cognitive
impairment among LGB individuals remained unchanged when physical comorbidity was controlled.

These results were validated by the results of the KHB tests. As shown in Table 3, the indirect or

14
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mediating effect of mental health conditions was statistically significant (Coefficient [Coeff.]=0.078,

p<0.05), whereas the mediating effect of physical comorbidity was not (Coeff.=-0.002, p=0.87).

Additional tests also confirmed that depressive symptoms, not anxiety symptoms, dominated the

mediating effect of mental health conditions (results not shown but available upon request).
[Table 3 about here]

The empirical results did not support Hypothesis 2b: health behaviors did not explain the
cognitive disparity between sexual minority and heterosexual adults. Although current smoking
(OR=1.56, p<0.001) and drinking (OR=0.90, p<0.01) habits were both associated with cognitive health,
controlling for these behavioral variables did not significantly lower the relative risk of cognitive
impairment among older LGB adults (Model 4, Table 2). In addition, unexpectedly, the frequency of
exercise was not linked to cognitive health in this sample of older adults. The KHB tests further
confirmed that none of the focal health behaviors mediated the effect of sexual orientation on cognitive
health (Table 3)—the indirect or mediating effect of these health behaviors was not statistically
significant (Coeff.=0.057, p=0.07).

Next, among the four social connection variables, only the frequency of participation in
community activities (OR=0.89, p<0.05) was related to lower odds of cognitive impairment (Model 5,
Table 2). Marital status, number of close family members, and living arrangement, in contrast, were
generally unrelated to cognitive health. Although controlling for the social connection variables reduced
the odds ratio for cognitive impairment among LGB individuals from 2.07 to 1.95, this reduction was not
statistically significant. This result was supported by the KHB mediation test, which showed that the
indirect or mediating effect of the social connection variables was not significant (Coeff.=0.082, p=0.17)
(Table 3). Overall, in contrast to Hypothesis 2c, these findings indicate that social connections make a
very limited contribution to the cognitive disadvantage faced by older LGB adults.

Finally, when all sociodemographic, health, behavioral, and social connection covariates were

15
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included in the analysis, LGB individuals still had 1.83 times greater odds of cognitive impairment than
their heterosexual peers (Model 6, Table 2), a statistically significant difference. This result suggests that
underlying factors that were not observed in the current study contribute to the cognitive health

disparity by sexual orientation.

Discussion and Implications

This study is among the first few to provide population-based empirical evidence on cognitive health
disparities faced by LGB older adults in the United States. We examined two research hypotheses: (1)
older sexual minorities experience a higher risk of cognitive impairment than their heterosexual
counterparts, and (2) the cognitive health disparity is partially explained by mental and physical
conditions, health behaviors, and social connections, respectively. We found full support for the first
hypothesis and partial support for the second hypothesis. In the following paragraphs, we discuss the

major findings and implications of the study.

The analytical results suggest that LGB older adults have a significantly higher risk of cognitive
impairment than their heterosexual peers. Population-based studies of cognitive health disparities by
sexual orientation remain rare. Further, the few extant studies are based on self-reported cognitive
measures and have produced mixed results: some noted that sexual minorities reported higher levels of
cognitive difficulty than their heterosexual peers (Seelman, 2019), whereas others showed no
differences in self-reported cognitive functioning across sexual orientation groups (Brown & Patterson,
2020; Nelson & Andel, 2020). Using a performance-based cognitive measure and a nationally
representative sample of older Americans, the current results reveal major cognitive health
disadvantages among LGB older adults at the population level. This finding is consistent with the
broader literature on the general health disadvantages faced by sexual minority populations, in part due

to the stigmatization of minority sexual orientations (Institute of Medicine, 2011).
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The analysis moved beyond the previous literature by testing three key potential
mechanisms—health conditions, health behaviors, and social connections—that may link sexual
orientation to cognitive health. Surprisingly, we found that most of these factors did not explain the
cognitive disadvantage among older LGB adults—depressive symptoms were the only underlying
mechanism supported by the data. Building on prior research showing that sexual minority youth and
adults suffer higher levels of mental illness such as depressive disorder than theirstraight peers
(Bostwick et al., 2010; Meyer, 2003) and that depression is a risk factor for dementia (Byers & Yaffe,

2011; Richard et al., 2013), the findings imply that, for sexual minorities, the consequences of

depression may accumulate over the life course and eventuallylead to cognitive impairment in late life.

However, depressive symptoms do not fully account for the cognitive health disparity by sexual
orientation in our analysis, which indicates that factors not explored in the current study are also
important. We encourage future research to take a life course perspective and investigate how early-
and mid-life conditions that expose sexual minorities to greater hardships are linked to later-life
cognitive functioning.

The study has several limitations. First, although we used a nationally representative sample,
the sample size for sexual minorities was small and did not provide enough statistical power to explore
differences between sexual minority subgroups (e.g., between bisexual, gay, and lesbian older adults).
Second, even with mediation analysis, we were unable to overcome causality issues due to the cross-
sectional data. Although NSHAP is a longitudinal study, it only began to collect sexual identity
information in its most recent wave. Future research should use longitudinal datasets to examine
cognitive decline over time when such data become available. Third, we cannot examine HIV status in
our analysis because NSHAP Wave 3 does not include this information. Studies have shown that HIV-

associated neurocognitive disorders are risk factors for dementia among people living with HIV/AIDS

(Cysique & Brew, 2019). Future research would benefit from studying whether HIV/AIDS is a correlate of
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cognitive disadvantage among older sexual minorities. Finally, it is likely that the quality of any self-

reported information, including sociodemographic, health, behavioral, and social relationship data,

decreases with cognitive impairment. Individuals with more cognitive loss may report less reliable data.

Although NSHAP does not study institutionalized older adults (who are more likely to have disabling
cognitive impairment), reporting bias could still obscure relationships between sexual orientation and
major covariates.

Despite these limitations, the study contributes to the fields of aging and minority health by
offering new evidence on the cognitive health disparity between sexual minorities and heterosexual
individuals in later life. Using a performance-based cognitive screening tool and a population-based
sample, the findings indicate the importance of depressive symptoms in linking minority sexual
orientation to cognitive impairment; in addition, the results reveal the potential importance of factors
not explored in this study. Future research examining how minority stress processes may unfold to
accelerate cognitive decline over the life course will further enhance the understanding of cognitive

health concerns among older sexual minorities.
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Table 1: Descriptive Statistics by Sexual Orientation, N=3,567.

LGB (n=81) Heterosexual (n=3,486)
Mean/% Mean/%

Sociodemographics
Age (mean; range: 50-97) 62.1 10.7 64.1 10.5
Gender (% female) 43.1 54.2
Education (%) *

Less than high school 5.0 8.4

High school or equivalent 11.8 23.1

Some college/associate degree 433 37.1

Bachelor's degree or more 39.9 31.4
Race/ethnicity (%) *

White 66.1 80.1

Black 13.3 10.2

Hispanic 111 5.8

Other 9.4 3.8
Cognitive health/MoCA-SA (%)

No impairment, score > 22 68.3 75.5

Mild impairment, score 18-22 20.2 18.5

Early dementia, score <18 11.4 5.9
Health Conditions and Behaviors
Depressive symptoms/CES-D (mean) 11.0 4.1 10.1 3.9
Anxiety symptoms/HADS (mean)* 7.1 6.6 5.9 5.8
Physical comorbidity/Modified CCl (mean) 0.9 1.2 1.0 1.6
Smoking (%) 24.2 16.1
Number of drinks per day of drinking (mean) 1.1 1.3 1.2 14
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Exercise (%)

Never or less than once a month

1-3 times a month — 1-2 times a week

At least 3 times a week

Social Connections

Marital status (%) *
Married/cohabiting
Divorced/separated/widowed
Never married

Number of close family members (%) *

0

2-3
4-9
10+
Living with other(s) (%)

Community participation (mean)

28.1

17.7

54.3

44.6

27.5

27.9

8.8

11.4

50.3

21.3

8.2

68.4

-0.3

0.8

26

26.6

47.5

70.2

25.1

4.7

35

8.8

39.1

37.3

11.3

80.8

0.0

0.9

Note: * Difference between LGB and heterosexual groups is at the p<.05 significance.
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Table 2. Ordinal Logit Regression Models of Cognitive Impairment on Risk Factors (Odds Ratios).

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Sexual orientation (ref: heterosexual)
LGB 2.07** 1.91* 2.07** 2.00* 1.95** 1.83*
(0.54) (0.52) (0.55) (0.53) (0.49) (0.49)
Age 1.06%** 1.06%** 1.06%** 1.06*** 1.06%** 1.06***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Female 0.91 0.86 0.92 0.89 0.93 0.88
(0.09) (0.09) (0.09) (0.09) (0.09) (0.09)
Education (ref: less than high school)
High school or equivalent 0.33**x* 0.35%** 0.34%*x* 0.34*** 0.34*** 0.37***
(0.05) (0.06) (0.05) (0.05) (0.05) (0.06)
Some college/associate degree 0.17*** 0.18*** 0.17*** 0.18*** 0.18*** 0.19%***
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Bachelor's degree and more 0.05*** 0.06*** 0.05*** 0.06*** 0.06*** 0.06%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Race/ethnicity (ref: white)
Black 4.83%** 4.94%** 4.81%** 4.72%** 5.12%** 5.05%**
(0.53) (0.55) (0.52) (0.54) (0.61) (0.60)
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Hispanic 3.97*** 4.25%%* 4,07*** 4.14%** 3.90*** 4.31%%*
(0.62) (0.66) (0.63) (0.66) (0.62) (0.69)
Other 2,93%** 3.05%** 2.91%** 2.97*** 2.93*** 3.05%**
(0.72) (0.75) (0.73) (0.74) (0.72) (0.77)
Depressive symptoms 1.06*** 1.06***
(0.01) (0.01)
Anxiety symptoms 1.01 1.01
(0.02) (0.02)
Physical comorbidity 1.07* 1.04
(0.03) (0.03)
Smoking 1.56%** 1.42**
(0.19) (0.18)
Number of drinks per day of drinking 0.90%** 0.89%**
(0.03) (0.03)
Exercise (ref: never or less than once a month)
1-3 times a month — 1-2 times a week 0.94 1.05
(0.14) (0.15)
At least 3 times a week 1.00 1.16
(0.12) (0.14)
Marital status (ref: married/cohabiting)
Divorced/separated/widowed 1.20 1.11
(0.18) (0.16)
Never married 1.01 0.96
(0.23) (0.22)
Number of close family (ref: 0)
1 1.04 1.08
(0.29) (0.32)
2-3 0.86 0.91
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4-9

10+

Living with other(s)

Community participation

(0.22)
0.73
(0.18)
0.64
(0.17)
1.08
(0.19)
0.89*

(0.05)

(0.24)
0.80
(0.21)
0.70
(0.19)
1.11
(0.20)
0.91

(0.06)

Note: ***p<0.001, **p<0.01, *p<0.05. Standard errors are in parentheses.
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Table 3. KHB Analysis on Mediating Roles of Mental Health Conditions, Physical Comorbidity, Health

Behaviors, and Social Connections.

Sexual Orientation --> Mental Health Conditions --> Cognitive Impairment
Total effect

Direct effect

Indirect effect *

Sexual Orientation --> Physical Comorbidity --> Cognitive Impairment
Total effect

Direct effect

Indirect effect

Sexual Orientation --> Health Behaviors --> Cognitive Impairment
Total effect

Direct effect

Indirect effect

Sexual Orientation --> Social Connections --> Cognitive Impairment
Total effect

Direct effect

Indirect effect

Coefficient

0.727*

0.649*

0.078*

0.725*

0.727*

-0.002

0.752*

0.695*

0.057

0.749**

0.667*

0.082

SE

0.294

0.293

0.036

0.291

0.291

0.010

0.300

0.301

0.032

0.289

0.295

0.060

Note: **p<0.01, *p<0.05. SE=standard error. * Indirect effect is the mediating effect in KHB analysis. A statistically

significant indirect effect suggests that the variable or variable set (e.g., mental health conditions) mediates some

or all of the effects of sexual orientation on cognitive impairment. All the analysis is adjusted for the effects of age,

gender, education, and race/ethnicity. Mental health conditions include two variables: depressive and anxiety

symptoms. Physical comorbidity is a composite scale that integrates nine chronic conditions. Health behaviors

include three variables: smoking, drinking, and exercise. Social connections include four variables: marital status,

number of close family members, living with other(s), and community participation.
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