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Abstract

Introduction: The ongoing marginalization of lesbian, gay,
and bisexual people has been hypothesized to produce
poorer late-in-life cognitive outcomes, according to mecha-
nisms posited by minority stress and allostatic load theories.
Yet the existence of those outcomes remains understudied,
and results of existing studies have been contradictory. Us-
ing a population-based longitudinal aging study, this paper
will compare age at diagnosis of Alzheimer’s disease (AD) or
a related dementia and rates of cognitive decline between
participants in same-sex relationships (SSRs) and different-
sex relationships (DSRs). Methods: The study used longitu-
dinal cognitive-health data from the Health and Retirement
Study (HRS; 1998-2018; N = 26,344) to analyze the onset of
cognitive impairment and AD/dementia and the rates of
cognitive change between participants in SSRs and those in
DSRs. We hypothesized that SSR participants would have
worse overall cognitive functioning in old age and would ex-
perience earlier onset of cognitive impairment. Using mul-
tiple regression, we compared the ages at which participants
in SSRs and DSRs first reported AD or dementia diagnoses

and the ages at which they first scored below cutoffs for cog-
nitive impairment, not dementia (CIND) and possible de-
mentia as determined using the cognitive assessment. The
study then compared rates of cognitive decline over time
across the SSR and DSR groups, including stratified analyses
by education, race/ethnicity, wealth, and sex/gender. Re-
sults: Participants in SSRs reported dementia diagnoses (3
= —12.346; p = 0.001), crossed the threshold into CIND ( =
—8.815; p < 0.001) and possible dementia ( = —-13.388; p <
0.001) at a younger age than participants in DSRs. When ad-
justed for covariates, participants in SSRs also had lower cog-
nition at baseline (3 = 0.745; p = 0.003), though having slow-
er rates of cognitive decline when SSR was interacted with
time (§ = 0.066; p = 0.003). In separate analyses, cognitive
differences for SSR participants were only found in partici-
pants without undergraduate degrees, with below-median
household incomes, and women. Conclusion: Our findings
support theories suggesting that marginalization and stig-
ma cause premature cognitive impairment. Findings also
suggest that higher education might mitigate the adverse
effects of sexuality-minority status on cognitive aging. Re-
sults do not support these theories’ claims of more rapid
cognitive decline; the lower slopes of cognitive decline with
time are compatible with the possibility of slower rates of
decline for aging individuals in SSRs. ©2022 5. Karger AG, Basel
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Introduction

Alzheimer’s disease (AD), a progressive, age-related
neurodegenerative disease that causes cognitive declines
and behavioral and mood changes, is costly for patients,
their caregivers, and loved ones [1]. Our understanding
of the aging experiences of lesbian, gay, and bisexual
(LGB) people, including their burdens from aging-relat-
ed diseases like AD and other dementias, is underdevel-
oped compared to other marginalized groups [2]. Only
recently have researchers begun to describe the incidence,
age of onset, and prevalence of AD and dementia for LGB
people [3-5].

Minority stress and allostatic load theories provide
mechanisms linking LGB people’s experiences of margin-
alization, stigma, and discrimination to their cognitive
health [6]. According to these theories, sexual-minority
status affects cognitive outcomes via the same behavioral
and physiological risk factors for AD and dementia that
are in the general population, albeit at elevated levels: de-
pression, stress, smoking, drug use, and drinking and
higher chronic-inflammation biomarkers and decreased
hippocampal volume [7]. In response to discrimination,
stigma, and marginalization, LGB people experience
higher rates of these risk factors than do straight people
[6-9]. Gay and bisexual men’s higher risk of human im-
munodeficiency virus (HIV) also increases their risk for
dementia directly, through HIV-associated dementia,
and indirectly, through associated illnesses, stigma, and
social isolation [10].

The educational and employment discrimination LGB
people face also deprives them of “cognitive reserve” to
protect against neuropathology [11-13]. These outcomes
appear unavoidable by remaining “closeted” as conceal-
ing stigmatized identities exacts its own health costs [14].
Along with discrimination and stigma, concealment plac-
es LGB people at greater risk of social isolation in older
adulthood, also a risk factor for cognitive decline, AD,
and dementia [5].

These are all persistent problems that also intersect
with other forms of marginalization, including race/eth-
nicity, sex/gender, and class [6, 9]. Yet some LGB people
are able to cultivate coping mechanisms and may experi-
ence greater resilience that mitigates their risk of cogni-
tive decline [8]. Whether the capacity for resilience and
coping corresponds to these intersectional identities or
other factors, like material resources, requires further
study.

Taken together, these potential mechanisms present
several aspects of LGB people’s experiences of cognitive
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aging that existing research has yet to address, namely,
questions about the timing of AD and dementia onset and
the timing and trajectories of cognitive decline. Minority
stress and allostatic load literatures predict not only high-
er prevalence of AD and dementia among marginalized
groups, which an earlier study demonstrates [3], but also
experiencing accelerated cognitive decline, which results
in their having AD and dementia at younger ages [7]. One
study has found evidence of increased incidence and
prevalence of dementia among LGB people compared to
straight people [3], but questions remain about whether
the former also experience more rapid cognitive decline
and earlier onset of cognitive impairment, including AD
and dementia.

Minority stress may harm cognition through material
deprivation and social stigma; cognitive reserve theory
suggests that the cognitive benefits of education and other
forms of cognitive stimulation could improve outcomes
in this population [11, 15]. What remains unclear and un-
derstudied is the ability of education to protect from — and
possibly even compensate for — the deleterious effects of
minority stress. In other words, do cognitive-reserve-en-
hancing factors like education offset the cognitive harms
of minority status? If so, does this mitigation occur through
direct cognitive benefits of education, or through the ma-
terial advantages associated with education?

Extant research into LGB cognitive aging has been
hampered by insufficient data and has shown conflicting
results [2]. Like previous studies that rely on population-
based data, we measure sexuality indirectly, by relying on
the genders of study participants and their spouses/part-
ners, treating participants in same-sex relationships
(SSRs) as proxies for LGB people and those in different-
sex relationships (DSRs) as proxies for straight people [3,
4]. Using longitudinal data from the Health and Retire-
ment Study (HRS), this study analyzed cognitive health
differences between participants in SSRs and those in
DSRs to test the following hypotheses:
 SSR participants will experience more rapid cognitive

decline and earlier onset of cognitive impairment, no

dementia (CIND) and AD and other dementias than

DSR participants.

+ SSR participants will have worse overall cognitive per-
formance than DSR participants, reflected in lower
scores at baseline and for subsequent waves.

« Disparities in cognitive performance and decline be-
tween DSR and SSR participants will be mitigated by
education.

« Disparities in cognitive performance and decline be-
tween DSR and SSR participants will be greater for
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people with intersecting marginalized identities, in-

cluding people of color (POC), women, and less-

wealthy people.

Our study builds on and complements existing work
on sexuality and cognitive health and addresses several
gaps and contradictions in the literature. Several studies
looked at prevalence within LGB populations but lack
non-LGB samples for comparison [5, 16]. Results of exist-
ing population-based studies of dementia risk among
LGB people have been contradictory: one study [3] re-
ported increased incidence among people in SSRs versus
those in DSR, but another [4] reported no differences.
These studies also often fail to attend to important situ-
ational differences between DSRs and SSRs. For example,
given that in the HRS, SSR participants are more likely
than DSR participants to report being partnered instead
of married, marital status has been hypothesized as an
important factor in the cognitive differences between
DSR and SSR HRS participants [3]. However, same-sex
marriage was not legal anywhere in the USA until 2004
and not nationwide until 2015 (HRS cognitive data are
only available up to 2016). As a result, for most SSR re-
spondents, there is no legal difference between “married”
and “partnered” marital-status responses, and it seems
likely that marital status for SSRs before 2015 is a proxy
for other, unspecified differences. Moreover, the legaliza-
tion of same-sex marriage altered the social and material
consequences of marriage for LGB couples and affected
their health [17, 18].

Our emphasis on the rate of change and the age at
which AD and dementia occur is reflected in our choice
of outcome variable and study design: in addition to
thresholds for CIND used in the earlier study [3], we have
also performed our analysis on three other outcomes:
possible dementia, based on cognitive-assessment cores;
self-reported AD and dementia diagnoses; and raw cog-
nitive-assessment score. We also utilize longitudinal
methods to be able to investigate change across time with-
in individuals. With AD and dementia cases, this enables
us to better compare the ages at which AD and dementia
occur; using raw cognitive-assessment scores enables
comparison of both baseline scores (i.e., intercepts) and
slopes of cognitive change across time.

Materials and Methods

Data

This study relies on data from the HRS, the largest population-
based longitudinal study of the aging experiences of Americans
aged 51 and older [19]. The HRS began in 1992; since 1998, the
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study has moved to a steady-state design, following participants
biennially. Every 6 years, the study adds new participants from
more recent cohorts as the youngest members of those cohorts
reach age 51. For participants unable or unwilling to complete the
questionnaire themselves, a proxy informant familiar with the
sampled individual answers instead.

Data for this paper were drawn from two HRS data products:
noncognitive cross-wave data were taken from HRS data pro-
cessed by RAND, while - to have the most up-to-date data possible
- cross-wave cognitive data were taken from the HRS’s cognitive
data. The study began administering full cognitive assessments in
1998 and asked for AD and dementia diagnoses beginning in 2010.
While the most recently completed wave was in 2020, cognitive
data are only available until 2016.

This project involves secondary analysis of anonymized, pub-
licly available data. It is exempt from ethics review and has been
certified as such by our institution’s Institutional Review Board.
HRS obtained informed consent for all participants in its study
before each wave of participation [19].

Inclusion and Exclusion Criteria

We used data from 1998 to 2018; before applying our inclusion
and exclusion criteria, there are 422,360 biannual observations
from 42,236 participants. We included all HRS participants who
gave their marital status as “married” or “partnered” for at least
one wave of the HRS and who had cognitive-assessment scores and
diagnosis information for at least one wave of the study. This left
our sample population with 26,344 participants producing 186,607
biannual observations.

Measures

Sexuality

This study indirectly identifies LGB people through relation-
ship data, relying on the sex/gender (HRS uses the terms inter-
changeably) of participants and their partners. The HRS relation-
ship data also includes relationship status, with options for “part-
nered” and “married”; married and partnered participants are
treated identically in all other relationship questions.

Unlike existing studies of SSRs in the HRS [3], we did not lim-
it participants who were in relationships only for the duration of
those relationships. To maximize observations, and better use re-
lationship status as an indirect measure of sexuality, we included
participants who were married or partnered for at least one wave
of the study, even during the waves in which they were not in a
relationship. For sexuality, we categorized participants based on
their own and their partners’ sexes/genders: participants with a
same-sex/gender partner for at least one wave of the HRS (referred
to as “SSR participants”) and those who only had different-sex/
gender partners for all waves in which they were in a relationship
(“DSR participants”). Thus, participants who were in both DSRs
and SSRs (n = 10) during the study were categorized as SSR par-
ticipants.

Cognitive Health and Functioning

The HRS records cognitive functioning and health in several
ways. First is self-reported AD/dementia diagnosis: from wave
four through nine (1998-2008), this question asked only whether
a doctor had told the participant they had a “memory-related dis-
ease.” In wave 10 (2010), HRS began specifying AD and dementia
diagnoses in separate questions, including whether that diagnosis
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was new since the last wave; these data are available until 2018. For
consistency, we only use responses to AD and dementia questions
from 2010 onward; we combined the two responses into single
variables for AD/dementia. HRS does not ask for the age at diag-
nosis, so we used the age at the time of the interview in which a
new diagnosis was indicated. Proxy informants answer questions
about AD/dementia diagnoses.

The second cognition measure is a cognitive assessment ad-
ministered to HRS participants, available 1998-2016. The HRS
collects immediate and delayed word-recall (10 words each) data;
it also assesses mental status using a version of the Telephone In-
terview for Cognitive Status (TICS), which includes vocabulary,
naming, and numeracy questions. Recall and mental-status scores
are combined into a cognitive-function score. Beginning in 2000,
the HRS imputed results for cases in which portions of the test are
missing [20]. Interviews of proxy informants do not have cogni-
tive-assessment scores and those scores are not imputed.

Following earlier studies [3], we used a modified score that con-
sists of a subset of the HRS cognitive-assessment questions: imme-
diate and delayed word recall (10 points each), serial 7s (subtract-
ing 7 from a number, then again from the result, 5 times; 5 points),
and counting backward (2 points). There are thus 27 points pos-
sible; scores lower than 12 indicate likely cognitive impairment
without dementia (CIND); those below 6 indicate possible demen-
tia. This system, including the cut points for CIND and possible
dementia, has been found to improve the correct classification of
cognitive state compared to the score from the complete HRS cog-
nitive battery [21].

Time: for our cross-sectional analysis for hypothesis 1, we used
participants’ age in years. For longitudinal analyses (hypotheses
2-4), we used participants’ time in study measured in years; be-
cause of the age difference between DSR and SSR participants, and
because of the strong relationship between age and cognitive
health, we also adjusted for age above 51 years at baseline.

Covariates

We included several covariates, based on their relevance to
both cognitive aging in the overall population and LGB people’s
aging experiences, while also balancing the need for comprehen-
siveness against the limitations of small sample size with its atten-
dant risk of overfitting the model. Because of limitations in HRS
questions, experiences of historical discrimination, for example, in
education, are not recorded, and instead indirect measures, such
as educational attainment, must be used.

Learning

Participants’ cognitive-performance scores improve after their
first assessment due to test familiarity [15]. To adjust for thislearn-
ing effect, we included a dichotomous variable that indicates
whether it is a participant’s first assessment.

Sex/Gender

The HRS asks participants for their sex/gender in their initial
wave only. There is one sex/gender question with only two possible
responses, “male” and “female,” so data about gender identity, in-
cluding whether participants or their spouses/partners are trans-
gender, gender nonbinary, or otherwise gender minorities, are not
available [22]. Partners’ and spouses’ genders were asked directly
of those persons, with the same limitations.
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Education

Because of the small sample size for participants in SSRs, edu-
cation was coded using a binary variable for those who completed
an undergraduate degree or greater and those who did not.

Race/Ethnicity

The HRS asked participants’ race and Hispanic ethnicity in sep-
arate questions, only in the initial interview. From these data, we
created a binary variable: participants whose race is black or other,
and those who indicated Hispanic ethnicity, were coded as “person
of color” (POC); those who responded white and non-Hispanic
were coded accordingly.

Wealth

There are documented material disparities between LGB and
straight people, in part because of discrimination [23-27]. Because
this study uses data from a retirement survey, we opted to use
household wealth (instead of wages or income) to account for the
economic disadvantage some LGB people face. We rely on the
HRS’s total household wealth variable, natural-logarithmically
transformed.

Self-Rated Health

LGB people face higher rates of many behavioral, health, and
physiological risk factors for cognitive impairment, including
workplace discrimination, smoking, alcohol use, high blood pres-
sure, and systemic inflammation biomarkers. These, in turn, are
all associated with poorer self-rated health, which is also associated
with sexuality, as well as higher incident dementia [28]. The HRS
asks respondents for their self-rated health on a five-point scale,
with 5 being “excellent” and 1, “poor.”

Statistical Analyses

Summary statistics were compared between SSR and DSR par-
ticipants using ¢ tests with unequal variance for the means of con-
tinuous variables and Pearson y? tests for categorical variables. To
test hypothesis 1, we used multiple regression to compare the mean
age of diagnosis for AD/dementia and the mean age at which the
thresholds for CIND and possible dementia on the cognitive test
were first crossed across the two subpopulations. We also adjusted
for the above-named covariates.

To test hypotheses 2—4, we used mix-effects, multilevel mod-
el (MLM) regression to test the relationship between cognitive
trajectories and sexuality, with the above-described 27-point
cognitive-assessment score as the dependent variable. The high-
er-level, random-effects term is the cross-wave participant iden-
tifier: by including a random-effects term for individuals across
each wave of the study, MLM regression adjusts for the lack of
independence between observations from any single partici-
pant. Random slopes for time in study were calculated in addi-
tion to intercepts; we included the former to address the possi-
bility of cognitive trajectory-heteroskedasticity with time across
the sample population. To test hypothesis 2, we created two
MLMs: in model 1, independent fixed-effect variables were base-
line age, time in study, learning effect, sexuality, and an interac-
tion effect between sexuality and time; model 2 included the
above-named covariates.

MLM:s were also used to test hypotheses 3 and 4. Stratified anal-
yses are useful for accommodating unbalanced sample sizes such
as ours, in which the population average for any given effect size
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Table 1. Summary statistics of HRS (1998-
2018) participants who are in a relationship

Participants in SSRs Participants in DSRs

for at least one wave of the study

Participants, n 214 26,130
Observations, n 1,043 185,564
Mean cognitive score? 16.8° 16.0¢
Mean age? 55.2 60.4
Report AD/dementia diagnosis n 7 469
% 3.3 1.8
Crossed CIND threshold n 48 10,228
% 20.0 39.1
Crossed possible-dementia n 10 2,744
threshold % 4.7 10.5
Mean self-rated health? 3.4 3.2
Mean Ln(wealth)? 124 11.8
Sex/gender
Women n 110 13,388
% 51.4 51.2
Men n 104 12,742
% 48.6 48.8
Race/ethnicity
POC n 50 8,080
% 234 31.0
White, non-Hispanic n 164 17,946
% 76.6 69.0
Education
No college degree n 109 20,449
% 50.9 78.3
College degree + n 105 5,671
% 49.1 21.7
Year joined (median) 2010 1998
Mean number of waves of 4.0 5.7

participationd

Bolded numbers indicate a statistically significant difference between participants in
SSRs and those in DSRs. AD, Alzheimer’s disease; CIND, cognitive impairment, no dementia.
2 At baseline. ®Minimum: 0; maximum: 27; SD: 4.4.Minimum: 3; maximum: 26; SD: 3.9. 4Prior
to death, being dropped from the sample, or up until wave 14 (2018).

may “drown out” the effect sizes across the primary subpopula-
tions of interest. We performed stratified analyses by the above
demographic factors: education, for hypothesis 3, and sex/gender,
race/ethnicity, and baseline wealth for hypothesis 4. For education,
we separated participants without undergraduate degrees from
those with undergraduate degrees or more and ran separate MLM
regression analyses on each subgroup. For household wealth, the
two stratification groups were participants with above-median
household wealth and those with below-median wealth at baseline.
Statistical significance is reported using p values at a 95% confi-
dence level (a = 0.05). All analyses were performed with STATA/
IC 16.1 (StataCorp).

Cognitive Aging in Same- and Different-
Sex Relationships

Results

Table 1 provides summary statistics of the SSR and
DSR groups. SSR participants in their first wave of par-
ticipation in the study tend to be younger (mean age: 55.2
years; standard deviation = 9.2) than DSR participants at
baseline (mean age = 60.4 years; standard deviation = 4.8;
t = 15.276; p < 0.001); this age difference occurs both
across the study and within each wave (maximum age of
SSR participants is 96.3 years; for DSR, it is 109.0 years).
SSR respondents also tend to have joined the HRS later
than those in DSRs and have participated in fewer waves,
on average (t = 7.989; p < 0.001).
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Table 2. Regression results for age at which a diagnosis of AD or
dementia is first self-reported or at which participants were initially
characterized as cognitively impaired based on neuropsychological
testing, HRS, 1998-2018

Self-reported Cognitive-assessment

AD/dementia threshold (1998-2016)
diagnosis A
(2010-2018) NP Seslleln
dementia
SSR
B -12.346 -8.815 —13.388
Standard error 3.855 1.645 3.699
P 0.001 <0.001 <0.001
College degree + 0.772 2.023 1.223
0.867 0.343 0.782
0.373 <0.001 0.118
Woman 0.566 -0.194 0.637
0.645 0.210 0.405
0.381 0.356 0.116
POC 4314 —7.868 —7.749
0.767 0.231 0.428
<0.001 <0.001 <0.001
Wealth 0.086 0.620 0.474
0.162 0.060 0.103
0.595 <0.001 <0.001
Self-rated health 0.635 -0.415 0.106
0.291 0.097 0.180
0.030 <0.001 0.556
Constant 79.169 67.401 72.762
2.034 0.741 1.285
<0.001 <0.001 <0.001
R2 0.062 0.167 0.164
Observations 869 8,852 2,301

Wealth was transformed using the natural logarithm.

Unadjusted for other variables, SSR participants also
have higher cognitive scores at baseline (t = -2.851; p =
0.005), as well as higher mean self-reported health (¢t =
-3.071; p = 0.002) and mean wealth (t = —4.500; p <
0.0001). While the sex/gender makeup does not differ (x>
= 0.002; p = 0.961), HRS participants who have been in
SSRs are more likely to be white than those in DSRs (x* =
5.857; p = 0.020); the former are also more likely to have
college degrees or more (x* = 92.756; p < 0.001).

Table 2 reports the results of three regressions testing
hypothesis 1, namely, the factors affecting the age at
which self-reported AD/dementia diagnoses, CIND, and
possible dementia are first recorded. For diagnoses, the
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Table 3. Results from mixed-effects multilevel regressions
examining baseline level and longitudinal change in total cognitive
scores, HRS, 1998-2016

Model 1: adjusting Model 2:
forage, learning,  adjusting for
and sexuality only  all covariates

Fixed effects

Baseline age
B -0.124 —-0.146
Standard error 0.003 0.003
p <0.001 <0.001
Time in study -0.196 —-0.191
0.002 0.002
<0.001 <0.001
Learning -0.770 —-0.643
0.035 0.036
<0.001 <0.001
SSR 0.308 —-0.745
0.28 0.248
0.267 0.003
SSR*time 0.043 0.066
0.030 0.030
0.149 0.026
College degree + 1.858
0.041
<0.001
Woman 0.09
0.041
<0.001
POC -2.16
0.048
<0.001
Wealth 0.271
0.009
<0.001
Self-rated health 0.267
0.011
<0.001
Constant 17.685 15.271
0.038 0.119
<0.001 <0.001
Random effects
Slope 0.027 0.025
0.001 0.001
Intercept 10.705 6.920
0.140 0.107
Slope-intercept covariance —0.086 —0.096
0.009 0.008
Wald x2 9,568.63 18,734.57
Observations 124,472 116,507

Age and time in study were expressed in years. Wealth was
transformed using the natural logarithm.
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Fig. 1. Predicted cognitive-assessment
scores for HRS participants in SSR and
DSR. SSR, same-sex relationship; DSR, dif-
ferent-sex relationship; CIND, cognitive
impairment, not dementia; CI, confidence
interval. Cognitive-assessment score is out
of 27 possible points.
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coefficients for SSR participants are statistically signifi-
cant and negative (p = —12.346; p = 0.001). Similarly,
those SSR participants who cross the thresholds in cogni-
tive-assessment scores for CIND ( = —8.815; p < 0.001)
or possible dementia (p = —13.388; p < 0.001) do so at a
younger age than DSR participants.

Table 3 presents MLM regression results for cognitive
performance for hypothesis 2, tested using two models:
time and sexuality alone (model 1) and time and sexual-
ity adjusted for covariates (model 2). As expected, age and
time in study had negative effects that were statistically
significant in both models 1 and 2. In model 1, SSR did
not have a statistically significant effect on the cognitive
intercept (i.e., assessment score at age 51) (B = 0.308; p =
0.267); the interaction between time and sexuality was
also not significant (f = 0.043; p = 0.149). In model 2, SSR
was statistically significant in the negative direction for
the cognitive intercept (B = —0.745; p = 0.003); the SSR-
time interaction was also statistically significant but pos-
itive (f = 0.066; p = 0.026). When adjusted for covariates,
having been in an SSR has a negative effect on cognitive-
score intercept but a positive effect on the slope. In other
words, while SSR participants start with lower cognitive
scores (after adjusting for differences in the sample sub-
populations), they also decline more slowly than partici-
pants in DSRs.

Figure 1 displays the predicted cognitive-assessment
scores for the DSR and SSR populations for time in study,

Cognitive Aging in Same- and Different-
Sex Relationships

t = 0-18 based on model 2. The intercept (i.e., predicted
score at t = 0, or ¥, adjusted for sample average age at
baseline) for SSR participants is less than for DSR par-
ticipants (Jo ssg = 15.866; 95% confidence interval [CI]:
15.386-16.352; ¥ psg = 16.611; CI: 16.562-16.660). How-
ever, because of the positive slope for SSR participants
versus DSR participants, by ¢ = 4 years, there is no statis-
tically significant difference between the two groups’ pre-
dicted scores (¥4 ssg = 15.510; CI: 15.061-15.959; ¥4 psr =
15.990; CI: 15.949-16.031).

Stratified Analyses

Table 4 shows the results of the stratified analyses, test-
ing hypotheses 3 and 4. Stratifying by education produc-
es the same results for those without an undergraduate
degree as the unstratified model 2. For these less-educat-
ed participants, SSR (p = —1.025; p = 0.006) has a statisti-
cally significant, negative coefficient and SSR-time inter-
action has a statistically significant, positive one (p =
0.108; p = 0.009). For those with a college degree or high-
er education, however, the association of SSR status with
cognition is not statistically significant (f = —0.317; p =
0.299), nor is its interaction with time (f = -0.005; p =
0.902). The differences in cognition between SSR and
DSR participants are only present for those without col-
lege degrees.

Stratification by sex/gender produces similar results as
for education: for women: SSR (f =-0.829; p=0.017) and
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Table 4. Results of separate mixed-effects regressions examining total cognitive score, stratified by education level, sex/gender, and race/
ethnicity, HRS, 1998-2016

No college College Women Men POC Non-Hispanic Below-median Above-median
degree degree + white wealth wealth
Fixed effects
Baseline age B -0.148 -0.140 -0.140 -0.152 -0.149 -0.144 -0.153 -0.146
Std. error  0.003 0.005 0.004 0.004 0.007 0.003 0.004 0.003
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Time in study -0.197 —-0.169 —-0.195 -0.187  -0.181 -0.194 0.198 —-0.181
0.003 0.005 0.003 0.003 0.005 0.003 0.004 0.003
<0.001 <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.001
Learning -0.616 -0.703 -0.722 -0.574 -0.714  -0.606 -0.646 -0.722
0.044 0.065 0.054 0.049 0.068 0.043 0.055 0.050
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
SSR -1.025 -0.317 -0.829 -0.642 -1.012 -0.659 —-0.807 -0.623
0.371 0.305 0.348 0.355 0.628 0.265 0.414 0.288
0.006 0.299 0.017 0.071 0.107 0.013 0.051 0.031
SSR*time 0.108 0.005 0.124 0.009 0.154 0.058 0.060 0.059
0.042 0.041 0.044 0.039 0.079 0.032 0.048 0.038
0.009 0.902 0.005 0.818 0.050 0.069 0.208 0.118
College degree + - - 1.757 1.987 2.530 1.677 2.149 1.729
0.073 0.068 0.118 0.054 0.087 0.053
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Woman 0.849 0.656 - - 0.849 0.656 0.849 0.656
0.049 0.073 0.049 0.073 0.049 0.073
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
POC —2.306 -1.526 —2.361 -1.920 - - -2.304 1.962
0.055 0.095 0.067 0.068 0.061 0.064
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Wealth 0.271 0.235 0.264 0.280 0.217 0.297 - -
0.01 0.019 0.012 0.013 0.016 0.01
<0.001 <0.001 <0.001 <0.001 <0.001  <0.001
Self-rated health 0.267 0.258 0.280 0.251 0.248 0.271 0.308 0.286
0.013 0.025 0.016 0.016 0.025 0.013 0.018 0.015
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Constant 13.731 15.843 14.569 13.541 12.216 13.318 16.435 17.293
0.131 0.272 0.156 0.167 0.197 0.137 0.089 0.082
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Random effects
Slope Variance  0.025 0.024 0.028 0.021 0.017 0.027 0.024 0.025
Std. error  0.001 0.002 0.001 0.001 0.002 0.001 0.001 0.001
Intercept 7.604 4.684 7.117 6.669 8.554 6.169 8.256 2.931
0.132 0.165 0.151 0.151 0.244 0.114 0.175 0.130
Slope-intercept —-0.102 —-0.076 -0.100 -0.087 -0.068 —0.096 —-0.104 —0.089
covariance 0.009 0.014 0.011 0.011 0.017 0.008 0.013 0.001
Wald ¥? 12,000.000 3,022919 9,526.229 8,876.633 3,231.987 13,000.000 7,971.677 10,000.000
Observations 88,711 27,796 64,084 52,423 26,884 89,623 48,759 67,748

Age and time in study were expressed in years. Wealth was transformed using the natural logarithm.
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its interaction with time (B = 0.124; p = 0.005) are both
significant with opposite signs. For men, neither SSR (3
= ~0.642; p = 0.071) nor SSR*time (B = 0.009; p = 0.818)
is statistically significant. While there are statistically sig-
nificant differences between SSR and DSR women, name-
ly, lower cognitive intercepts but shallower slopes of de-
cline, we did not find such differences between SSR and
DSR men.

Stratification by race/ethnicity produces different re-
sults from the previous analyses: for POC, the intercept
for SSR is not statistically significant (B = —1.012; p =
0.107), while it is for non-Hispanic whites ( = 0.659; p =
0.013). For both groups, the SSR*time interaction is sta-
tistically significant and positive; the value is greater for
POC (P = 0.154; p = 0.050) than for non-Hispanic whites
(p=0.058; p=0.032). Thus, SSR non-Hispanic whites had
lower average scores at baseline and declined more slow-
ly than did DSR non-Hispanic whites. For SSR POCs,
only the rate of cognitive decline differed significantly be-
tween SSR and DSR groups.

Stratification by wealth reverses the patterns from pre-
vious stratifications: among participants with below-me-
dian wealth, neither the intercept for SSR (B = —0.807; p
= 0.051) nor the SSR*time interaction ( = 0.060; p =
0.204) was significant. For participants with above-medi-
an wealth, SSR is statistically significant (f = —0.623; p =
0.031), but SSR*time is not ( = —0.059; p = 0.118). Only
wealthier SSR participants had lower cognitive intercepts
relative to their wealthier DSR counterparts; however, the
coefficient for the intercept for the less-wealthy partici-
pants was borderline significant. Neither group had sig-
nificant DSR-SSR differences in the rate of cognitive de-
cline. Figure 2 displays the predicted cognitive-assess-
ment scores between t = 0 and ¢ = 18 for the DSR and SSR
populations for the eight stratified regression analyses.

Discussion

In this study, we found that HRS participants in SSRs
reported AD/dementia diagnoses and crossed the cogni-
tive-impairment threshold at younger ages than partici-
pants in DSRs; this is concordant with hypothesis 1. We
also found that, after adjusting for covariates in model 2,
SSR participants have lower cognitive-assessment scores
at younger ages but that they decline more slowly than
DSR participants as age increases. This supports part of
hypothesis 2, regarding lower starting cognition, but
poorer cognitive performance with age was not observed
for SSR participants. The differences between these cog-

10 Gerontology
DOI: 10.1159/000526922

nitive trajectories are observed between DSR and SSR
participants without college degrees, women, non-His-
panic whites, and participants with above-median house-
hold wealth but not for those with college degrees or men.
These results help resolve conflicting results reported by
previous studies [3, 4] by showing that sexuality-based
differences are found in specific sub-populations, includ-
ing women and those without university degrees; more-
over, the aspects of cognitive trajectories may vary for dif-
ferently marginalized groups.

This brings us to hypotheses 3 and 4, testing cognitive
reserve and intersecting identities. Our results support
hypothesis 3: education mitigates the relationship be-
tween sexuality and cognitive performance. This, in turn,
supports the possibility that cognitive reserve, for which
education is often a proxy [11], is protective against the
cognitive effects of sexual-minority status. For hypothesis
4, our results provide mixed support, as cognitive differ-
ences are present along sex/gender hierarchies, but not
for race/ethnicity or wealth. Intersecting marginal identi-
ties do not appear to compound cognitive harms for those
groups.

Education may be directly cognitively protective, as
cognitive reserve theory has demonstrated. In addition to
cognitive reserve, educational differences may be due to
several factors; SSR participants without college degrees
may have faced anti-LGB discrimination that may have
prevented them from that educational attainment. Great-
er education is also associated with decreased anti-LGB
stigma at the individual level [29], in workplaces [30], and
communities [18]. More educated people in SSRs may
thus face less stigma and more social support from peers,
coworkers, and neighbors than their less-educated coun-
terparts, which may, in turn, decrease their overall stress
and increase their cognitive health. They may also dis-
close their identities more, which has beneficial effects on
psychological and overall well-being [14].

Beyond the direct cognitive benefits of education, SSR
participants with more college degrees may have had ac-
cess to the resources to move to the locations [31] and
workplaces [13, 32] of their choosing, for example. In ad-
dition to the burdens of sexuality-based stigma and dis-
crimination, less-educated and poorer LGB people face
class-based discrimination and stigma within LGB com-
munities [33]. However, the lack of major differences be-
tween below-median and above-median wealth groups
may indicate the importance of direct educational bene-
fits through cognitive reserve over the associated mate-
rial benefits often derived from education. Finally, educa-
tion may be the result of cohort effects in the sample pop-
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ulation: that SSR participants are more likely to have
college degrees than DSR participants may be the result
of their overall younger age and their later birth years; this
may also explain the difference between DSR and SSR
participants’ self-reported health at baseline.

Our results complicate the claims made in the minor-
ity stress and allostatic load literatures, namely, that the
material disadvantage and social marginalization associ-
ated with sexual minority status accelerate the cognitive
aging process before later adulthood [7]. As already dis-
cussed, with SSR participants overall, we do see earlier
disease onset and lower initial cognition scores. Our find-
ings for wealth stratification (Table 4) are concordant
with the claims that anti-LGB social stigmatization is
harmful, and disparities do not arise solely from antima-
terial deprivation due to discrimination. POC partici-
pants in SSRs have the lowest average ages for AD/de-
mentia diagnoses and crossing the CIND and possible
dementia thresholds (Table 2). POC in SSRs also have the
lowest mean intercept for cognition (Table 3). This sug-
gests that minority stress theory’s claims about earlier
cognitive decline and disease onset are supported by the
present study under certain circumstances. However,
based on our stratified analyses, it does not appear that
intersecting identities exacerbate the effects of minority
stress. Moreover, groups with lower intercepts among
SSR participants also tended to have lower rates of decline
with age than did the corresponding DSR participants.
This may demonstrate the possibility of resilience or oth-
er protective factors at work; the absence of differences in
cognitive slope between DSR and SSR men and college-
educated participants requires additional exploration as
to how resilience may arise.

Survival bias is related to resilience and may also affect
our results. Survival bias argues that the group-level dif-
ferences in cognitive health are due to higher rates of ear-
ly mortality among group members, so those at lower risk
of poor cognitive health are more likely to live long
enough to be included in the sample population. This is
one potential explanation for the greater prevalence of
AD/dementia among women than men: men die young-
er, and the factors that contribute to the longevity of those
men who survive also increase their cognitive health dur-
ing aging [34]. In the present study, survival bias may ex-
plain the lack of statistically significant differences in in-
tercepts between SSR and DSR POC, men, and below-
median wealth participants; survival bias may also con-
tribute to inadequate sample sizes to detect an association
in these cases.

Cognitive Aging in Same- and Different-
Sex Relationships

The results from the stratification by sex/gender show
that sexuality for people in relationships affects women’s
cognition but not men’s. These results are surprising be-
cause, in many respects, women in SSRs fare better than
those in DSRs, while gay and bisexual men in relation-
ships tend to fare worse than straight men. For example,
women in SSRs do not pay the same penalties in terms of
overall welfare and happiness that women in DSRs do,
while men in SSRs benefit less than men in DSRs [35].
Furthermore, gay and bisexual men also face greater eco-
nomic insecurity than straight men [23, 26]. In contrast,
lesbians have historically had higher individual [27] and
household incomes [24] than straight women, a pattern
that persists for older women (though itis reversed among
younger women). However, bisexual women experience
an income penalty [24] and lesbian households are also
more likely to experience poverty [25].

Among older LGB people, differing lifecourses may
offset these advantages. Lesbians and bisexual women
from older cohorts are more likely to have been in DSRs
and to have had children - both of which are potentially
deleterious to cognitive health - than gay and bisexual
men [36, 37]. SSRs among women also tend to dissolve at
higher rates than DSRs or SSRs among men [38]. Dis-
cerning which of these factors contributed to our results
here will require further study.

Our race/ethnicity and wealth findings may also evi-
dence a “floor effect” of cognitive testing. Because POC
status has the greatest negative effect on cognitive inter-
cept, the putative effects of LGB identity may not be de-
tectable. This is especially likely in cognitive assessments
that rely heavily on verbal skills, such as the one used in
this project, on which POC and poorer people tend to
score lower. The clustering of these participants’ scores at
the lower end of the range artificially compresses their
variance, which, consequently, makes additional vari-
ables appear to have no effect [39]. Conversely, a “ceiling
effect” may help explain the lack of difference between
college-educated DSR and SSR participants as more edu-
cated persons tend to perform well on verbal-heavy as-
sessments [40].

Limitations

There remains a shortage of data that allows for a more
complete understanding of the experiences of LGB peo-
ple as they age, including the burdens of cognitive decline,
AD, and dementia, and the risks they face due to societal
homophobia and heterosexism. Yet, efforts to study com-
parative rates of cognitive decline, AD, and dementia,
among other aging-related illnesses, are more difficult to
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perform using population-based samples because of the
historical exclusion of sexuality questions from studies
like the HRS. As has been previously noted, studies such
as this one would be much easier and more generalizable
if questions about gender identity and sexuality were
asked routinely in large population-based studies of aging
[22].

While we have at times referred here to “LGB people,”
our indirect measurement gives only a partial picture of
overall LGB cognitive aging. Having to rely only on par-
ticipants in relationships is likely not representative of
factors that disproportionately affect single LGB people.
We cannot compare our results to individuals who are
not currently in coresident relationships or whose cores-
ident partner does not reflect their sexual identity. These
limited data also make it difficult — if not impossible in
most cases — to know participants’ actual sexual identities
and to track how these identities may change over time.
For example, the ten participants who were in both DSRs
and SSRs during the study may be bisexual, may have
come out of the closet belatedly, or may have been out but
in a DSR relationship for other reasons. This missing in-
formation is an especially acute problem for studying bi-
sexual people, who continue to face erasure and discrim-
ination from society generally and within the LGB com-
munity and who often experience worse outcomes in
health and material security than straight or gay and les-
bian people [24, 26].

Moreover, because we only have the genders of par-
ticipants’ partners during their time in the study, we lack
information about LGB people who were in SSRs but
have since divorced, separated, or been widowed. This is
especially troubling in the context of gay men, who dis-
proportionately suffered high mortality rates at the height
of the HIV/AIDS epidemic in the 1980s and 1990s [10,
41]. The AIDS epidemic is likely to lead to the under-
counting of many gay and bisexual men who lost partners
to AIDS. The epidemic was a unique and sizeable source
of trauma and loss at both the intimate and community
level that is likely to have long-term health effects, poten-
tially including on cognition. Similarly, without informa-
tion on pre-study partners’ genders, the marital histories
and identity formation of LGB men and women do not
allow for lifecourse analyses.

The growth in the number and proportion of SSR par-
ticipants in subsequent cohorts makes it likely that LGB
respondents had varying levels of comfort disclosing their
partners’ sex/gender and the nature of their relationships.
While the HRS has begun gathering sexuality informa-
tion, it is only doing so for participants who have joined
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the study in 2016 or after, so information on these older
cohorts will remain incomplete. Additionally, since the
HRS does not track changes in gender [22], we cannot
examine the impact of changes to gender identity on re-
ported results.

In addition to the above limitations, the small sample
size of the SSRs makes it difficult to test the range of pos-
sible intersecting identities, risk factors, relationship
changes, and outcomes for participants in SSRs. The rela-
tively small number of POC in SSRs, especially once strat-
ified by sex/gender, makes further study of racially and
ethnically differentiated experiences among LGB people
difficult to analyze statistically. Similarly, the lack of sta-
tistically significant findings in our analysis of partici-
pants with below-median wealth may have been due to
small sample size and greater household wealth among
SSR participants: while half the participants overall had
below-median wealth at baseline, only 34.76% of SSR par-
ticipants (n = 65) did.

Sample-size restrictions also build on existing limita-
tions not specific to LGB people. For example, the lack of
direct cognitive-assessment scores from proxy interviews
likely biases cognitive assessment data, given the strong
association between cognitive performance and the abil-
ity to complete a self-interview [21]. Given small sample
sizes and the likely systematically different availability
and knowledge of proxy respondents, comparisons of
proxy informants’ information about sampled persons’
cognition for DSR and SSR participants are not possible.

Opportunities for Further Study

Pursuant to the above discussion, there are many av-
enues for future research to pursue that are likely to pro-
duce fruitful insights into the factors and experiences of
cognitive aging among LGB people. To begin with, as the
HRS gathers more waves of data that include sexuality
questions, it will be possible to perform studies like this
one on younger generations of LGB people with a more
complete sampling of the LGB population beyond cou-
pled persons. It will also be possible to test the effects of
same-sex marriage legalization on LGB health, including
cognition [17].

Additional waves of data will also enable more com-
plex analyses that can study changes in the rate of cogni-
tive decline with age, including changepoint timing and
the pre- and post-acceleration rates of decline. A previous
study found significant differences for education using
this method, but the analysis requires at least five waves
of data (SSR participants average four waves) and large
sample size to be adequately powered [15]. Incorporation
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of survival analyses, as that study does, can also begin to
analyze resilience and survival bias in producing the out-
comes we saw in this study.

Using HRS data, it may also be possible to look at the
intersections of place, employment, and education on cog-
nitive outcomes to better understand the nature of the edu-
cation dynamics reported here. The limited marital history
and reproductive data from the HRS may be similarly used
to test hypotheses about sex/gender differences. If suitable
data can be found, it may also be possible to test for various
lifecourse differences, including employment history and
career trajectory, lifetime relationship history, and experi-
ences of violence and discrimination. HRS data may also be
useful for analysis of potential mediating risk factors be-
tween sexuality and cognitive outcomes, such as depres-
sion, smoking, drinking, and social isolation. While there
are surveys of LGB people that cover some of these topics,
there remains a paucity of suitable data sources that would
enable comparison between LGB and straight people.

Conclusion

Our results here have larger implications for the study
of LGB people’s experiences of aging and scholarly, clini-
cal, and policy responses to them. The lower intercepts
for cognitive scores of people in SSRs, and their progres-
sion to cognitive impairment and possible dementia at
younger ages, make it necessary to start younger in study-
ing, diagnosing, intervening, and treating LGB people for
cognitive impairment, including AD and dementia. For
example, attempts to increase cognitive reserve through
late-life education and enrichment activities will likely
need to start earlier if they are to be effective for LGB
people — especially LGB POC. The model of elder-care
provision in the USA is private, often familial; and yet,
many LGB people are childless, thus lacking a key care-
giving resource. Given their earlier onset of AD or de-
mentia, they may be potentially left with decreased work-
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