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Abstract

Purpose: The purpose of this review was to synthesize evidence on differences in cognitive impairment by sex-
ual orientation/gender identity (SOGI) status.

Methods: A scoping review of the literature was conducted. Five databases (PubMed/Medline, Cumulated Index
to Nursing and Allied Health Literature, Web of Science, PsycInfo, and Embase) were searched for primary ar-
ticles comparing incidence or prevalence of cognitive impairment among sexual and gender minority (SGM)
groups versus non-SGM groups. Two reviewers independently screened articles and conducted risk-of-bias as-
sessment on eligible articles.

Results: Fifteen primary studies were eligible. Most studies (= 13) were cross-sectional, with moderate to crit-
ical risk of bias. Among eight studies examining self-reported cognitive impairment, seven reported a higher
prevalence among some SGM groups versus non-SGM groups. Among seven studies using objective measures
of cognitive impairment, three examined prevalence of clinician-documented diagnosis of dementia, of which
two reported a higher prevalence specifically among transgender versus cisgender individuals. Among the
other four studies examining objective measures, two reported poorer cognitive performance or memory, one
reported better performance, and another reported no difference. Comparisons across studies were challenging
due to inconsistencies in how SOGI and cognitive impairment were operationalized, and the factors used for sta-
tistical adjustment; some studies adjusted for putative intermediary factors that potentially explain differences in
cognitive impairment.

Conclusions: Whereas most published studies identified a positive relationship between SOGI status and self-
reported cognitive impairment, evidence is mixed with regard to objective cognitive performance. Well-designed
longitudinal, observational studies are needed, using objective measures of cognitive function, with careful con-
sideration of confounding versus intermediary risk factors.
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Introduction imately 12%-18% of adults aged 60 and older have MCI, de-

fined as a slight but measurable decline in cognitive abilities

OGNITIVE IMPAIRMENT—FROM mild cognitive impair- including memory and thinking skills.”> Annually, about

ment (MCI) to dementia—is a major public health con- 10%-15% of individuals with MCI progress to dementia, char-

cern, given the rise in life expectancy and the consequent acterized by physical changes in the brain and a decline in cog-
growth in populations of older adults across the world." Approx-  nitive abilities severe enough to interfere with daily life.>?
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According to the World Health Organization more than 55
million people, globally, live with dementia, and this number
is expected to reach 78 million by 2030 and 139 million by
2050.* In 2019, the total societal cost of dementia was esti-
mated at $1.3 trillion (US Dollars).* The most common
cause of dementia is Alzheimer’s disease (AD),” which is the
seventh leading cause of death worldwide and is a major
cause of disability and dependency among older adults.

Understanding populations at high risk for cognitive im-
pairment and associated modifiable risk factors is important
for promoting awareness among health care professionals
and the public, encouraging early screening and diagnosis,
and implementing behavioral or social-support interventions.
The 2020 report of the Lancet Commission on ‘‘Dementia
Prevention, Intervention, and Care’” estimated that modify-
ing specific risk factors could prevent or delay up to 40%
of AD-related dementia, globally.®

Numerous studies have found that sexual minority groups
(i.e., lesbian, gay, bisexual, queer people, and those who do
not identify as heterosexual) and gender minority groups
(i.e., transgender, nonbinary, gender-diverse people and
those with a gender identity that differs from sex assigned
at birth) are more likely to have modifiable risk factors for
cognitive impairment compared with their cisgender hetero-
sexual counterparts. These factors include smoking, exces-
sive alcohol consumption, depression, obesity, high blood
pressure, cardiovascular disease (CVD), and diabetes.” '8

Moreover, individuals belonging to sexual and gender mi-
nority (SGM) groups are less likely to be partnered, married,
and have children than their non-SGM (i.e., cisgender, het-
erosexual) peers and, thus, may be more likely to experience
social isolation with age, which could hasten cognitive de-
cline. Minority stress, due to anticipated or experienced ho-
mophobia, biphobia, or transphobia, is also a potential
contributing factor to, and cause of other risk factors for, cog-
nitive impairment in SGM groups.m’]9

Evidence, however, is mixed on whether SGM groups are
more likely to have cognitive impairment compared with
non-SGM groups. Studies have found a higher prevalence
of subjective cognitive decline (SCD) (i.e., self-reported ex-
periences of declining memory or worsening confusion) in
SGM versus non-SGM adults and a higher prevalence of di-
agnosed dementia in transgender versus cisgender Medicare
beneficiaries.'®?%?! Yet, another study found no difference
in the onset of MCI among older adults in same-sex partner-
ships (SSPs) versus opposite-sex partnerships (OSPs), which
the authors used as a proxy for sexual orientation.?

These studies differed in terms of SGM groups examined,
populations from which samples were drawn, how cognitive
impairment and SGM groups were operationalized, and
whether statistical adjustment was performed for confound-
ing factors. To our knowledge, a comprehensive synthesis
and appraisal of this growing literature has not been con-
ducted. We performed this scoping review to examine the
current state of evidence on differences in cognitive impair-
ment by sexual orientation/gender identity (SOGI) status.

Methods
Search strategy

We conducted a scoping review of the published literature to
identify articles describing cognitive impairment among SGM
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groups, with findings reported according to Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses Guide-
lines.”® Search terminology was developed in collaboration
with a medical librarian. The search string included a variety
of key terms describing SGM groups and cognitive impairment
(Appendix 1).** PubMed/Medline, Cumulated Index to Nurs-
ing and Allied Health Literature, Web of Science, Psyclnfo,
and Embase were searched on February 5, 2022 for articles
published since database inception through the search date.
This study did not involve human subjects and therefore, Insti-
tutional Review Board approval was not required.

Citation screening

Identified citations were imported into an Excel spread-
sheet for screening. Two independent reviewers (R.J.R.
and A.S.R.) examined titles and abstracts for eligibility crite-
ria. Specifically, citations were included if they described
primary studies examining the incidence or prevalence of
cognitive impairment by SOGI and excluded if they de-
scribed reviews or commentaries; however, we scanned the
reference lists of relevant secondary articles for primary
studies that were not captured in our systematic search. Cita-
tions were also excluded that described studies of HIV/
AIDS-related dementia, conference abstracts, and those not
published in English.

Selected citations were compared between the two review-
ers, and disagreement was resolved by consensus with co-
authors (J.D.F. and Z.A.M.). Citations were advanced to
the full-text review stage if the abstract was not available.

Among potentially eligible citations, two reviewers
(R.J.R. and A.S.R.) examined the full text of articles to con-
firm they met eligibility criteria. Disagreement between re-
viewers was resolved by consensus with co-authors.
Citations that passed both title/abstract screening and full-
text article evaluation were included in the scoping review

(Fig. 1).

Data extraction, management, and quality assessment

One reviewer extracted relevant study information into a
standardized data extraction template and the second re-
viewer checked the accuracy of the extraction. Outcomes in-
cluded percentages or point estimates (e.g., odds ratios [ORs]
or hazard ratios) with measures of precision (e.g., confidence
intervals [CIs]). When proportions were reported instead of
ORs or when standard errors were reported instead of 95%
CI, we calculated ORs and 95% CI for comparative pur-
poses, applying methods described elsewhere.”~°

Study guality was assessed using tools provided by
Cochrane.”’ In brief, the study design, handling of confound-
ing, and exposure/outcome measurement were rated as hav-
ing low, moderate, serious, or critical risk of bias. An overall
bias score was also qualitatively assigned; however, issues of
confounding contributed more heavily to the overall score.

Based on our understanding of the extant literature, we
categorized variables used in studies as potential confound-
ers (i.e., associated with SOGI status and risk factors for cog-
nitive impairment) or intermediary factors (i.e., potentially
on the causal pathway between SOGI status and cognitive
impairment), so that studies could be assessed on whether au-
thors appropriately handled confounding and/or whether
they ““over adjusted” for factors that explain relationships.
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We further categorized studies based on whether cognitive
impairment was measured subjectively (i.e., self-report) or
objectively (i.e., cognitive performance tasks or documented
clinical diagnosis). We use the term ‘‘subjective cognitive
impairment”’ (SCI) to generically refer to self-reported prob-
lems with memory and related cognitive symptoms, whereas
we use the term “SCD”’ to indicate self-reported worsening
of these symptoms.

The following sociodemographic variables were catego-
rized as confounders: age, sex, race/ethnicity, education, em-
ployment status, income, and health insurance status. The
following variables were categorized as intermediatory fac-
tors: health behaviors (smoking status, alcohol use, physical
activity), mental health (depression, anxiety, social connec-
tions, stress), physical conditions (CVD, diabetes, body
mass index [BMI], sleep problems), and household charac-
teristics (marital status, household size).

Our working assumption was that there is no direct causal
relationship between SOGI status and cognitive impairment.
Rather, the relationship is completely mediated by indirect
associations between risk factors (i.e., intermediary factors
listed previously) that are attributable to SOGI status and
lead to cognitive impairment.

Results
Article identification

A total of 4184 citations were identified, of which 115
(2.7%) were selected for full-text review based on initial el-
igibility screening of titles/abstracts. Upon full-text evalua-
tion, 13 studies from the database searches were considered
eligible; one additional study was identified from the reference
lists of eligible articles and another study was identified that
was recently published after the database search was con-
ducted. In total, 15 studies were included in this scoping re-
view. 820222839 Tota] agreement between reviewers on
citation selection was 98%, with a kapfa statistic of 0.666,

corresponding to substantial agreement.*”

Study characteristics

The 15 studies were published between 2017 and 2022,
with data collected between 2005 and 2020. Ten of 15
studies included middle-aged to older adults (=45
ye:ars),zo’zz’z&3()’33_36’38’39 and the other 5 studies in-
cluded younger people (=16 or 18 years).'®?%13237 Tyelve
studies were conducted on samples from the United
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30,31.33-35,37-
18:20.22.28.30.31.33-35.37-39 two were conducted on sam-

29,32
932 and one was conducted

States,
ples from the United Kingdom,
on a sample from Canada.*

Eight studies examined cognitive impairment based on
subjective measures in SGM groups versus non-SGM groups
(Table 1)2%2834. five were rated as having moderate risk of
bias,zg’zg’”’34 two were rated as having serious risk of
bias,” " and one was rated as having critical risk of bias.>!

Seven studies examined cognitive impairment based on
objective measures among SGM groups versus non-SGM
group or by SSP versus OSP status (Table 2)'%2%3739
three studies were rated as having moderate risk of
bias,zz’z's’37 three were rated as having serious risk of
bias, %3%3° and one was rated as having critical risk of bias.'®

Across the 15 studies, major sources of bias included study
design (i.e., most studies were cross-sectional), limited sta-
tistical adjustment for confounding variables or inappropri-
ate statistical adjustment for potential mediating variables
and, in the case of subjective outcomes, the use of self-report
to measure cognitive impairment.

Findings from the 15 studies are described hereunder. Evi-
dence for subjective and objective measures of cognitive
impairment is summarized separately. Also evidence is sum-
marized separately for SGM versus non-SGM groups and
SSP versus OSP groups, as the interpretation and implica-
tions of findings are different.

Subjective measures of cognitive impairment among
SGM versus non-SGM groups

Among eight cross-sectional studies, seven reported statis-
tically significant associations between SOGI status and SCI;
however, these relationships differed by groups or subgroups
evaluated, whether statistical adjustment was performed, and
the factors included for statistical adjustment. Study details
are given in Table 1 and described hereunder.

In a study among US adults 245 years of age using 2013—
2018 data from the National Health Interview Survey,
Fredriksen-Goldsen et al. found that sexual minority versus
heterosexual individuals had higher odds of SCI after adjust-
ing for sociodemographic factors.?® In this study, sexual mi-
nority versus heterosexual individuals also had higher odds
of more severe and frequent SCI, as well as the extent of
and limitations due to SCI. Stratified by gender, the authors
found similar results for sexual minority men and women on
prevalence of SCI and limitations due to SCI versus their het-
erosexual peers; however, sexual minority women, but not
men, had an increased odds of severity, frequency, and extent
of SCL

In another study of US adults >45 years of age using 2015-
2018 data from the Behavioral Risk Factor Surveillance Sys-
tem (BRFSS), Flatt et al. found that SGM groups had
increased odds of SCD versus non-SGM groups, after adjust-
ing for sociodemographic and household factors, as well as
health status, but the relationship was attenuated with further
statistical adjustment for depressive disorder.?’

Likewise, in a cross-sectional study of 2007 Adult Psychi-
atric Morbidity Survey data from England conducted by
Jacob et al., among a sample of people =16 years of age,
after adjusting for sociodemographic and household factors,
sexual minority versus heterosexual individuals had higher
odds of self-reported concentration complaints; yet, this ef-
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fect was nullified when further adjusting simultaneously for
smoking status, alcohol dependency, stress, depression, anx-
iety, sleep problems, and obesity.

In this study, mediation analysis revealed that smoking
status, alcohol dependency, depression, and perceived stress
each attenuated this relationship by 0.9%, 5.0%, 4.6%, and
7.0%, respectively, although not completely.”® However,
any anxiety, sleep problems, and the number of stressful
life events nullified the relationship between self-reported
concentration complaints and sexual orientation, each reduc-
ing effect sizes by 10.9%, 11.0%, and 13.4%, respectively.
No relationship was found between self-reported memory
complaints and sexual orientation.

By contrast, a study of women =65 years of age from the
2015 BRFSS, by Seelman, reported increased odds of SCI, as
measured by self-reported serious difficulty concentrating,
remembering, or making decisions, among bisexual women
compared with heterosexual women but not lesbian or gay
women, after adjusting for sociodemographic and household
factors.® Stratified by age, sexual minority women (gay/
lesbian/bisexual) combined showed increased odds for SCI
among those 70-79 years, but not those aged 65-69 or 80+
years.

Whereas Flatt et al.?® and Jacob et al.*® showed that the re-
lationship between SOGI status and subjective measures of
cognitive impairment was mitigated by risk factors, namely
depression and anxiety/stress, respectively, another study
using BRFSS data (2014-2015) of adults =18 years of age,
conducted by Streed Jr et al., reported increased odds of SCI
among gender minority versus cisgender individuals, even
after adjusting for depression and various other risk factors in-
cluding alcohol consumption, smoking, and BMI.>!

In a study from the United Kingdom, using 2015-2017
cross-sectional data from the National Health Service Eng-
land, General Practice patient survey, among >1.3 million
adults >18 years of age, Saunders et al. reported increased
odds of self-reported dementia diagnosis among sexual mi-
nority versus heterosexual individuals, after adjusting for
sociodemographic factors. Stratified by age, sexual minority
men and women tended to have increased odds of self-
reported dementia diagnosis in younger (<55 years) but not
older (=55 years) groups.>>

In another study of adults 245 years of age from the BRFSS
from 2016, Brown and Patterson showed no difference in odds
of SCD among SGM groups compared with non-SGM groups
before statistical adjustment or after adjustment for sociode-
mographic and household factors, depression, and diabetes™:
however, subgroup analysis showed that gender minority in-
dividuals had increased odds of SCD compared with cisgen-
der individuals on crude analysis, but not after statistical
adjustment for demographic and health factors.

Nelson and Andel, using 2016 Health and Retirement
Study data among adults >50 years of age, showed that sex-
ual minority versus heterosexual individuals had no statisti-
cally significant differences in SCI, after adjusting for
sociodemographic and health factors.**

Objective measures of cognitive impairment among
SGM versus non-SGM groups

Four cross-sectional studies examined objective cognitive
impairment by SOGI status, of which two measured cognitive
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COGNITIVE IMPAIRMENT IN SGM GROUPS

function and two utilized clinical diagnoses of dementia.
Study details are given in Table 2 and briefly described here-
under.

One analysis of adults =50 years of age from the 2015-
2016 US National Social Life, Health, and Aging Project,
reported that sexual minority individuals had higher odds
of cognitive impairment compared with heterosexual indi-
viduals based on performances on the 18-item survey-
adapted Montreal Cognitive Assessment after adjusting for
sociodemographic and health factors, health behaviors, and
social connections.®” In stepwise models, many of these fac-
tors only slightly impacted the magnitude of the effect size.
However, only mental health conditions were found to be
statistically significant mediators.

In contrast, using data from 2010 to 2015 in the Canadian
Longitudinal Study on Aging among adults aged 45-85
years, Stinchcombe and Hammond found that homosexual
and bisexual participants had better performance on memory
tests than heterosexual participants, but not on executive
function tests, after adjusting for sociodemographic, house-
hold, and physical and mental health factors, as well as
health behaviors.*®

Among two studies that examined diagnoses of dementia,
both found a higher prevalence among transgender versus
cisgender individuals. In a study by Dragon et al, using
2015 Medicare claims data, the authors showed that trans-
gender beneficiaries were more likely to have a documented
diagnosis of dementia among those <65 years of age (6.9%
transgender vs. 4.8% cisgender adults) and those 65 years
of age and older (18.2% transgender vs. 12.2% cisgender
adults)'®; however, the study authors did not adjust for po-
tential confounders.

In the second study, Guo et al. found that transgender in-
dividuals from an electronic health records-based cohort,
OneFlorida, from 2012 to 2020 had a higher prevalence of
a documented dementia diagnosis than cisgender individuals
matched on age and race/ethnicity.’” When stratified by age,
the authors found that younger transgender individuals (18-
49 years) had a higher prevalence of dementia than age and
race/ethnicity-matched cisgender individuals; however, this
relationship was not statistically significant among older
transgender individuals (=50 years) compared with their cis-
gender counterparts.

Although the authors did not explore mediators of this re-
lationship, they reported that transgender individuals were
more likely to have established risk factors for dementia
than their cisgender counterparts, including ever smoking,
alcohol use disorder, depression, diabetes, and obesity,
among other factors.

Objective measures of cognitive impairment
by partnership type

Three studies examined cognitive impairment based on
objective measures by partnership type, as a proxy for sexual
orientation. Study details are given in Table 2 and briefly
described hereunder. One study reported poorer cognitive
performance among people in SSPs. Liu et al. explored
cross-sectional data from the US Health and Retirement
Study from 2000 to 2016 among adults =250 years of age in
cohabitation within another person.*® People in SSPs com-
pared with OSPs had higher odds of cognitive impairment,
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as measured by a composite score for immediate and delayed
word recall, serial subtraction, and backward counting, after
adjusting for sociodemographic factors. This relationship
was partially mitigated when adjusting for self-rated health
status or depression and was most pronouncedly mitigated
when adjusting for marital status.

In this study, mediation analysis showed that marital status
explained ~52% of the effects of partnership type on cogni-
tive impairment, whereas health behaviors had no effect, and
depression and physical health status each had small ef-
fects.>® An interaction between partnership type and gender
was not statistically significant, indicating that the composi-
tion of the partnership (i.e., male-female, male-male, or
female-female) did not influence observed relationships.

The other two studies reported mixed findings for the as-
sociation between cognitive performance and partnership
type. One study was a case—control study using 2005-2019
data from the National Alzheimer’s Coordinating Center’s
Uniform Dataset, which included 80 participants (40 with
MCI/AD and 40 controls), with those in SSPs matched to
those in OSPs on sex, age, years of education, global cogni-
tion functioning status diagnosis, and apolipoprotein E
(APOE) allele status (a genetic risk factor for AD).*

In this study, Manca and Venneri reported no differences by
partnership type in clinical dementia rating or cognitive perfor-
mance, except for performance on an auditory working memory
task (Digit Span Backward), on which participants in SSPs per-
formed worse than those in OSPs, including when restricting
analyses to participants with known positive APOE status.*

Among a subset of study participants with brain magnetic
resonance imaging, the authors reported no significant partner-
ship type-by-diagnosis interaction on regional gray matter vol-
umes (GMV), and no main effect of partnership type on GMV.
However, the pattern of cerebral atrophy differed by partner-
ship type, where cerebral atrophy among those in OSPs was
generally greater in medial temporal lobe regions, and atrophy
among those in SSPs was more focused in fronto-limbic re-
gions. The authors noted that this pattern of atrophy may be
attributable to the higher rates of neuropsychiatric symptoms
present in people in SSPs due to a predisposition for neuropsy-
chiatric symptoms from chronic minority stress.

In a longitudinal study of 2005-2017 data from the
National Alzheimer’s Coordinating Center’s Uniform Data-
set, among participants at least 55 years of age, Perales-
Puchalt et al. found no difference in the risk of MCI or
dementia, as measured by clinical assessment using Diagnos-
tic and Statistical Manual of Mental Disorders criteria,
among those in SSPs versus OSPs, on crude analysis or
after adjusting for sociodemographic and household factors,
and presence of the APOE allele.”” Similar null findings
were observed when analyses were stratified by gender.

Discussion

This scoping review identified 15 primary, comparative
studies examining cognitive impairment by SOGI status.
Included studies had moderate to critical risk of biases, due
to their cross-sectional study designs, use of subjective mea-
sures of cognitive impairment, and/or how potential confound-
ing was handled. Overall, although most studies showed an
increased prevalence of SCI or SCD in SGM groups, the evi-
dence for objective measures of cognitive impairment was
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mixed; however, direct comparisons across studies are chal-
lenging because authors applied distinct eligibility criteria
and measured exposures and outcomes differently.

As mentioned earlier, our working assumption is that the re-
lationship between SOGI status and cognitive impairment is
indirect and completely mediated by risk factors that are
often more prevalent in SGM groups, such as mental health
conditions (e.g., depression, anxiety, and stress) and health be-
haviors (e.g., smoking, excessive alcohol consumption), which
are on the causal pathway to cognitive impairment. Accord-
ingly, demonstration of a relationship between SOGI status
and cognitive impairment may be dependent upon the concep-
tual model used and approach to statistical adjustment in ana-
lyses. Despite these issues, there are also concerns regarding
the manner in which cognitive impairment and SOGI status
are operationalized. We discuss these concerns hereunder.

We identified eight studies that examined cognitive impair-
ment using subjective measures; for example, study partici-
pants were asked to report whether they had issues with
concentration or memory. Measures of SCI or SCD are not val-
idated diagnostic instruments and may be unreliable in classi-
fying objective cognitive impairment, especially among those
with increased psychological stress or cognitive dysfunction.*!

Seven studies from our review used objective measures of
cognitive impairment, of which three evaluated cognitive im-
pairment via documented diagnosis in claims data or by clinical
assessment and four directly evaluated cognitive performance.
Using EHR data has the potential for introducing biases. First,
and in general, SGM groups are less likely to interact with the
health care system than non-SGM groups, which may lead to
underdiagnosis of some conditions in the former.*? Second,
and specific to studies from this scoping review, transgender
individuals may be more likely to be under psychiatric care
as part of their gender-affirming treatment than cisgender indi-
viduals and, thus, may also be more likely to under§0 cognitive
assessment, leading to a diagnosis of dementia.'®~’

Among the four studies that directly measured performance
on cognitive tasks, two studies used partnership tbyg)e as a proxy
for sexual orientation, which is also a concern.*®*° For exam-
ple, by definition sexual minority individuals who are not in a
partnership (i.e., single, widowed, or divorced) are excluded.
Indeed, older SGM adults are twice as likely to be single
and live alone compared with older non-SGM adults.*?

Furthermore, this definition also excludes SGM individuals
who are in a partnership but do not categorize it in binary or
heteronormative terms. Evidence suggests that individuals, re-
gardless of SOGI status, who are not partnered or married are
at greater risk for social isolation and loneliness, potentially
hastening cognitive decline with age.*** Thus, partnership
type as a proxy for sexual orientation excludes people who
are potentially at higher risk for cognitive impairment.

Relatedly, one study required married or partnered indi-
viduals to be cohabitating, which excluded people living
apart from their partner or spouse.”® The authors adjusted
for whether the cohabiting partners were married or not
and found that this explained >50% of the association be-
tween partnership type and cognitive performance.

They attributed this observation to individuals in SSPs
being unmarried because they experience discrimination,
which in turn increased their minority stress and, consequently,
their risk of cognitive impairment; however, there may be
many reasons why people in SSPs are not married, including

ROMANELLI ET AL.

personal choice or historical and current sociopolitical factors.
Further research is needed to disentangle the relationships be-
tween marital status, SOGI status, and cognitive impairment.

Several studies from this scoping review examined the re-
lationship between SOGI status and cognitive impairment
before and after adjusting for other variables, alone or in
combination, revealing potential mediating factors. Flatt
et al. reported that the increased prevalence of SCD among
SGM groups was nullified when adjusting for depressive dis-
order.”® However, symptoms of SCD (or SCI) may actually
be a manifestation of depression, rather than neuropatholog-
ically related cognitive changes. Jacob et al. reported that the
increased prevalence of SCI among sexual minority individ-
uals was partially mitigated by adjusting for smoking status,
alcohol dependency, depression, and perceived stress, and
completely mitigated when adjusting for the number of
stressful life events, any anxiety, and sleep problems.”’

Liu et al., however, found that the higher prevalence of objec-
tive cognitive impairment among participants in SSPs versus
OSPs was mitigated primarily by adjusting for whether the cou-
ple was married or not (but this may just be a proxy of sexual
orientation), whereas depression and self-reported health had
much smaller impacts.®® Similarly, Hsieh et al. found that hav-
ing mental health conditions partially mediated the association
between SOGI status and cognitive impairment.>> These find-
ings are consistent with a body of literature indicating that
mental health conditions, like depression and high-risk lifestyle
behaviors are more prevalent in SGM groups and are estab-
lished risk factors for cognitive impairment.'®'#4¢

Nevertheless, a study by Streed Jr et al. reported an in-
creased risk of SCI among gender minority individuals, de-
spite statistical adjustment for several putative risk factors,
including depression, alcohol consumption, and smoking®';
however, because stepwise analyses were not reported, we
cannot know if and to what extent these factors impacted
the relationship between gender identity and SCI.

Overall, the published literature currently suffers from sev-
eral risks of biases, which stem from their designs (i.e., most
studies are cross-sectional), limited statistical adjustment for
confounding variables or inappropriate statistical adjustment
for potential mediating variables and, in the case of subjective
outcomes, the use of invalidated measures of cognitive impair-
ment. On this basis, future well-designed longitudinal, obser-
vational studies are needed to elucidate the risk of cognitive
impairment among SGM groups compared with non-SGM
groups, using objective and clinically validated measures.

Furthermore, such studies ought to distinguish between con-
founding and mediating variables and appropriately incorpo-
rate these into analyses, so that factors along the causal
pathway are accounted for in a manner that acknowledges
their impact on observed relationships. In this scoping review,
we have proposed that several sociodemographic factors are
classified as confounders (e.g., age, sex/gender, race/ethnicity,
education, employment status, income, and health insurance
status), whereas the following variables are classified as puta-
tive intermediatory factors: health behaviors (smoking status,
alcohol use, physical activity), mental health (depression, anx-
iety, social connections, stress), physical conditions (CVD, di-
abetes, BMI, sleep problems), and household characteristics
(marital status, household size).

Future studies are needed to assess these distinctions to
work toward a validated conceptual model. Identification
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of modifiable risk factors is particularly relevant to alleviate
the global burden of cognitive impairment. Although effec-
tive treatments for cognitive impairment and dementia are
lacking, more high-quality data on risk factors can assist cli-
nicians in counseling patients about their risk and how to
modify that risk with tools that are currently available.

In general, more cohort studies are also needed that collect
SOGI data so that these groups are better represented in re-
search. Studies identified in this review had very small sam-
ples of SGM groups likely because of nascent efforts to
collect information on SOGI status.

Limitations

This scoping review has several limitations. First, it was re-
stricted to databases of published research and did not include
gray literature; thus, findings are potentially subject to publica-
tion bias. Second, the review was also restricted to articles in
English; although, non-English citations were not identified in
our search. Lastly, due to wide heterogeneity in terms of study
designs, pooling of estimates across studies was not feasible.

Strengths

Despite these limitations, this study has important
strengths. Our review builds upon a scoping review pub-
lished in 2021, which evaluated neurological conditions in
SGM groups.>* Because the previous scoping review did
not focus on comparative studies, our review provides, to
the best of our knowledge, the first synthesis and appraisal
of the literature on studies comparing risk of cognitive im-
pairment by SOGI status and has identified key areas
where future research is needed.

Conclusions

Studies have found higher prevalence of SCI or SCD among
some SGM groups versus non-SGM groups and a higher prev-
alence of dementia diagnoses, specifically, among transgender
versus cisgender individuals; yet findings are mixed regarding
differences in cognitive performance. Well-designed longitu-
dinal, observational studies using objective measures of cogni-
tive function are needed, with careful consideration of
confounding versus intermediary risk factors.
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Appendix 1.

Search terms:

Terms are divided into three categories. The search should capture: (1 AND (2 OR 3)).

1. Variations on terms for LGBTQ+ groups

(bicurious[tiab] OR bisexual[tiab] OR bisexuality[MeSH Terms] OR bisexuality[tiab] OR bisexuals[tiab] OR ‘‘cross
sex’’[tiab] OR crossgender[tiab] OR F2M[tiab] OR (‘‘female-to-male’’[tiab] AND gender) OR gay[tiab] OR gays|[tiab]
OR “‘gender change’’[tiab] OR ‘‘gender dysphoria’’[tiab] OR ‘‘gender identity’’[tiab] OR ‘‘gender minority” [tiab] OR
“gender minorities’’[tiab] OR “‘gender queer’’[tiab] OR “‘gender transition’ [tiab] OR genderqueer[tiab] OR GLBJtiab]
OR GLBQ[tiab] OR GLBs[tiab] OR GLBT([tiab] OR GLBTQJtiab] OR heteroflexible[tiab] OR homosexual[tiab] OR homo-
sexualities[tiab] OR homosexuality[MeSH] OR homosexuality[tiab] OR homosexuals[tiab] OR intersex[tiab] OR lesbi-
an[tiab] OR lesbianism[tiab] OR lesbians[tiab] OR lesbigay[tiab] OR LGB[tiab] OR LGBQ[tiab] OR LGBS[tiab] OR
LGBT([tiab] OR M2F[tiab] OR (‘‘male-to-female’’[tiab] AND gender) OR “men who have sex with men’’[tiab] OR
msm[tiab] OR ((nonbinary[tiab] OR ‘‘non-binary’’[tiab]) AND gender) OR queer[tiab] OR ‘‘same gender loving’’[tiab]
OR “‘same sex attracted’’[tiab] OR ‘“‘same sex couple’’[tiab] OR ‘‘same sex couples’’[tiab] OR ‘‘same sex relations’’ [tiab]
OR “‘sex change’’[tiab] OR “‘sex reversal’’[tiab] OR ‘‘sex transition’’[tiab] OR ‘‘sexual and gender minorities’’[tiab] OR
“sexual and gender minority’’[tiab] OR “‘sexual identity’’[tiab] OR ‘‘sexual minorities’’[tiab] OR ‘‘sexual minority’’[tiab]
OR “‘sexual orientation’’[tiab] OR *‘sexual preference’’[tiab] OR “‘trans female’’[tiab] OR ‘‘trans male’’[tiab] OR “‘trans
man’’[tiab] OR “‘trans men’’[tiab] OR ‘‘trans people’’[tiab] OR ‘“‘trans woman’’[tiab] OR ‘‘trans women’’[tiab] OR
“trans-sexuality’’[tiab] OR transexual[tiab] OR transgender [tiab] OR ‘“‘Transgender Persons’’[Mesh] OR transgen-
dered[tiab] OR transgenders[tiab] OR transsexual[tiab] OR transsexualism[MeSH] OR transsexualism[tiab] OR transsexu-
ality[tiab] OR transsexuals[tiab] OR transvestite[tiab] OR ‘“women loving women’’[tiab] OR ““women who have sex with
women’’ [tiab] OR WSW][tiab] NOT (“‘laparoscopic gastric bypass’’[tiab] OR ‘“‘markov state model”” OR ‘“‘multiple source
method”’ [tiab])) AND

(

2. Variation on terms for cognition/memory in combination with impairment/disorder

((cognition[tiab] OR cognitive[tiab] OR memory[tiab] OR neuropsych*[tiab] OR neurocog*[tiab] OR attention[tiab] OR
“executive function’[tiab] OR language[tiab]) AND (impaired[tiab] OR impairment*[tiab] OR decline*[tiab] OR los-
s*[tiab] OR lost[tiab] OR deficienc*[tiab] OR deficient[tiab] OR deficit*[tiab] or dysfunction*[tiab] OR disorder*[tiab])) OR

3. Variation on terms specific to impaired cognition or dementia

(Dementia[MeSH] OR Frontotemporal Dementia[MeSH] OR Alzheimer Disease[MeSH] OR Lewy Body Disease[MeSH]
OR Cognition[MeSH:noexp] OR ““Cognitive Reserve’’[Mesh] OR Cognition DisordersfMeSH] OR Cognitive Dysfunction[-
MeSH] OR Memory DisordersifMeSH] OR Neurocognitive Disorders[MeSH] OR Mental Fatigue[MeSH] OR Functional
Status[MeSH] OR Cognitive Aging[MeSH] OR Dementia, VascularfMeSH] OR Memory DisordersfMeSH] OR Neurocog-
nitive Disorders[MeSH] OR Attention[MeSH] OR Executive Function[MeSH] OR Language Disorders|[MeSH] OR demen-
tia[tiab] OR Alzheimer*[tiab])



