Journal of Alzheimer’s Disease 73 (2020) 477-487 477
DOI 10.3233/JAD-190869
10S Press

Subjective Cognitive Decline

Among Sexual and Gender Minorities:
Results from a U.S. Population-Based
Sample

Monique J. Brown®"<4* and Robert Patterson?

aDepartment of Epidemiology and Biostatistics, Arnold School of Public Health,

University of South Carolina, Columbia, SC, USA

bSouth Carolina SmartState Center for Healthcare Quality, Arnold School of Public Health,
University of South Carolina, Columbia, SC, USA

SRural and Minority Health Research Center, Arnold School of Public Health,

University of South Carolina, Columbia, SC, USA

d0ffice for the Study on Aging, Arnold School of Public Health, University of South Carolina,
Columbia, SC, USA

Accepted 28 October 2019

Abstract. The risk of dementia and mild cognitive impairment between older adults in same-sex relationships and those in
opposite-sex relationships have been found to be statistically not different. However, studies examining subjective cognitive
decline (SCD) among sexual and gender minority populations (SGM) are lacking. The primary objective was to determine
if SGM report greater SCD compared to non-SGM populations in a U.S. population-based sample of non-institutionalized
adults aged 45 and older. The secondary objective was to assess the association between gender and SCD. Cross-sectional
data were obtained from the 2016 Behavioral Risk Factor Surveillance System (n = 36,734). There were 1,094 SGM adults in
the sample. Descriptive statistics examined sociodemographic characteristics and their distribution by SCD and SGM status.
Crude and multivariable logistic regression models were used to determine the association between SGM status, gender, and
SCD. Adjusted models controlled for age, race/ethnicity, income, education, employment, marital status, depression, and
diabetes. Statistically significant differences in SGM status and SCD existed by age, race/ethnicity, education, employment,
marital status, and depression. Differences in SCD also existed by income and diabetes status. There was no statistically
significant association between SGM status and SCD (OR: 0.88; 95% CI: 0.63—1.24). However, men had 64% higher odds
(OR: 1.64; 95%CI: 1.44-1.88) of reporting SCD compared to women. Future studies examining the potential reasons for this
null association, including resilience and/or premature aging are warranted. Future research assessing potential reasons for
gender differences in SCD, whether physiological or environmental, is also needed.
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to increase to 156 million in 2030 and 198 million in
2060 [2]. Along with the older adult population grow-
ing larger, the proportion of the country’s population,
which identifies as sexual and/or gender minorities
continues to trend upward [3]. The national longitu-
dinal study, “Aging with Pride”, estimated in 2014
that 2.7 million adults aged 50 and older identify as
SGM. It is also estimated that older adults who iden-
tify as SGM will likely grow to over 5 million by
2060 [3].

A significant health issue associated with aging
is subjective cognitive decline (SCD), which is a
risk factor for Alzheimer’s disease (AD)—a degen-
erative form of dementia [4-8]. It has even been
theorized that SCD may be one of, if not the first
sign of preclinical AD in a patient [9], increasing
the importance of understanding this topic. Roughly
10% of adults aged 65 and older have been diagnosed
with AD [4]. SCD is defined as personal experience
with problems in one’s cognitive ability [4]. Until
2012, there was no consensus on the terms and def-
initions regarding SCD. The Subjective Cognitive
Decline Initiative (SCD-I) was launched to create
the needed common terminology for the field [10].
Common adverse health outcomes associated with
SCD include visuospatial and memory problems [4],
anxiety [11], depression [12], and neuroticism [13].

Meyer’s minority stress model explains that SGM
may experience stress and discrimination that non-
SGM do not face, which may influence mental health
outcomes [14]. This model highlights that conflict
due to the social environment may arise as a result
of differing minority and dominant views and values.
Therefore, processes due to minority stress may result
in stressors and coping strategies such as resilience,
which may negatively or positively impact health
outcomes among SGM, respectively. One adverse
mental health outcome that may result is SCD.
Research has shown that in the areas of concentration,
memory, problem solving, learning, comprehension,
and communication, 10%, 38%, and 77% of les-
bian, gay, bisexual and transgender (LGBT) older
adults reported severe, moderate, and mild difficul-
ties in at least one of these areas, respectively [15].
Chronic minority stress has also contributed to health
disparities among SGM minority populations with
higher rates of cardiovascular disease and depression,
which are associated with premature worsening of
cognition [16]. Nevertheless, very few studies have
compared SCD among SGM and non-SGM popula-
tions. Flatt et al. reported that approximately 25% of
older LBGT adult participants endorsed experienc-

ing SCD [12]; and that functional impairment was a
correlate of SCD among SGM. This study, however,
did not compare SGM and non-SGM populations.
One other study found that dementia and mild cog-
nitive impairment between older adults in same-sex
relationships and those in opposite-sex relationships
was not statistically different but did not examine
SCD [17]. The lack of studies examining SCD among
SGM populations warrant more research examining
this relationship. Using the minority stress model, it
can be hypothesized that SGM may be at a higher risk
for SCD compared to non-SGM populations.

Differences between males and females have been
found in AD and mild cognitive impairment [18-23].
Women have higher rates of AD [18-22], though
some studies have claimed that the difference can
be explained more by age than gender, as females,
on average, live longer than males [24, 25]. Faster
cognitive decline has been seen in females compared
to males [27]. Nevertheless, research has shown that
males have increased rates of mild cognitive impair-
ment, the stage of cognitive decline between normal
aging and dementia [28], when compared to females
[22, 23].

Contrary to the findings around AD and MCI, there
is conflicting research with regards to the relation-
ship between gender and SCD. A study conducted
by Wang and Tian reported that females reporting
SCD significantly outperformed males with SCD on
memory tasks [29]. Similar studies in non-SCD pop-
ulations reported similar results of superior female
performance on memory tasks [23, 30-32]. Other
research has shown no association between gen-
der with SCD [33]. Findings from a study done by
Anderson et al. showed that there was no significant
difference in gender between increased confusion
and memory loss (ICML) groups with a functional
disability and ICML groups without a functional dis-
ability [34]. The lack of consistent findings in the
area of gender differences in SCD makes it impos-
sible to make concrete conclusions and highlight the
importance of further research in this area.

Previous studies have shown that age may be
associated with identifying as SGM because as
adolescents get older they may be more likely to
disclose their sexual identity [35]; however, among
middle-aged and older adults, they may be less
likely to disclose their SGM status [35, 36]. The
findings examining differences in SGM status by
race/ethnicity, education, and employment have been
mixed. For example, no statistically significant dif-
ferences in SGM status by race/ethnicity, education,
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and employment were found among homeless pop-
ulations [35]. Nevertheless, among a nationally
representative sample of women from a study using
2016 Behavioral Risk Factor Surveillance System
data, there were statistically significant differences
in race/ethnicity, age, income, and employment by
sexual orientation status [37]. In addition, age is an
established risk factor for SCD [38—40], while differ-
ences by race/ethnicity [38, 39], education [39—41],
employment [38], and income [38, 39] have been
found in previous studies.

At present and to our knowledge, no study has
examined potential disparities in SCD comparing
SGM and non-SGM using a US population-based
sample. Therefore, using the minority stress model
as a guide, the primary aim of this study was to deter-
mine if disparities by SGM status exist in SCD. The
secondary aim was to assess potential gender dispar-
ities in SCD in a US population-based sample. We
hypothesized that SGM and women would be more
likely to have SCD compared to non-SGM popula-
tions, and men, respectively.

MATERIALS AND METHODS
Data source and study population

Data for this cross-sectional study were obtained
from the 2016 Behavioral Risk Factor Surveillance
System (BRFSS) Survey [42]. The BRFSS surveys,
established by the Centers for Disease Control and
Prevention (CDC), garner data on a wide range of
health behaviors and challenges among a represen-
tative sample of the noninstitutionalized population
in the U.S. and territories [42]. States that asked
both SCD and SGM modules were Delaware, Idaho,
Kentucky, Massachusetts, Missouri, Vermont, and
Washington. There were 36,734 individuals who pro-
vided valid responses to questions on SCD and SGM
status. The University of South Carolina considered
the current study “not human subjects research” as it
uses deidentified publicly available data.

Measures

Subjective cognitive decline

The question on SCD asked “During the past 12
months, have you experienced confusion or memory
loss that is happening more often or is getting worse?”
This question elicited a binary response (yes versus
no) and has been used in previous studies examining
SCD [32, 36].

Sexual and gender minority status

Two questions asked participants for information
on their sexual and gender identity: 1) Do you con-
sider yourself to be... (We ask this question in
order to better understand the health and health care
needs of people with different sexual orientations).
Response options were: Straight, Lesbian or gay,
Bisexual, Other, Don’t know/Not sure, Refused; and
2) Do you consider yourself to be transgender? (If
yes, ask “Do you consider yourself to be male-to-
female, female-to-male, or gender nonconforming).
Response options included the three transgender
options as well as No, Don’t know/Not sure, and
Refused. Overall SGM status was operationalized
as identifying as gay, lesbian, bisexual, or transgen-
der versus not (gay and bisexual men versus straight
(heterosexual) men; lesbian/bisexual women versus
straight (heterosexual) women; transgender versus
non-transgender). Due to small numbers, all trans-
gender populations were grouped into one category
(n=28 transgender male to female; n =42 transgen-
der female to male; and n=18 transgender, gender
nonconforming).

Gender
Respondents were asked to indicate their “sex”:
“male” or “female”.

Potential confounders

A confounder was considered in the current study
if it was associated with SGM and an independent risk
factor for SCD but was not in the pathway between
SGM and SCD. Based on literature review a pri-
ori [17, 35-41], confounders considered included:
age (60-69, 70-79, 80-80 versus 45-59), income
($15,000-<$50,000, >$50,000 versus <$15,000),
education (high school graduate, >high school gradu-
ate versus <high school graduate), and race/ethnicity
(Black, Non-Hispanic; Other, Non-Hispanic, His-
panic versus White, non-Hispanic). (From this point
forward, when referring to Black, Other, and White
races, we are referring to non-Hispanic ethnic-
ity). Adjusted models also controlled for depression
and diabetes status. Depression was operational-
ized by the question: “Has a doctor, nurse, or other
health professional... (ever told) you that you have
a depressive disorder, including depression, major
depression, dysthymia, or minor depression?” Dia-
betes was operationalized by “(... ever told) you
have diabetes?”
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Analytic approach

Weighted prevalence estimates of SGM and iden-
tifying as SCD were obtained. The raking weighting
methodology was used in BRFSS 2016, which has
two sections: design weight, and raking [43]. For
the final weight, the design weight is raked to eight
margins age group x gender, race/ethnicity, educa-
tion, marital status, tenure, gender x race/ethnicity,
age group x race/ethnicity and phone ownership.
The final weight that is assigned to each BRFSS
respondent is LLCPWT [43]. Descriptive statistics
were used to describe sociodemographic charac-
teristics overall, and by SGM and SCD status:
gender, age, race/ethnicity, income, education, and
employment, marital status as well as depression and
diabetes. In addition, the distribution of sociodemo-
graphic characteristics was also examined by gender,
transgender, and sexual minority status separately.
Statistically significant differences were determined
by x? p-values <0.05. Crude and multivariable logis-
tic regression models were used to determine if SGM
status was associated with SCD. Statistically sig-
nificant associations were attained if 1.00 was not
contained in the 95% confidence interval (p <0.05).
As there were missing data on sexual orientation and
gender identity questions (n =743), we performed ad
hoc analyses to determine if statistically significant
differences (p<0.05) existed in sociodemographic
characteristics by missing on SGM questions sta-
tus compared to participants who identified as SGM;
and to assess if missing on SGM questions was
associated with SCD. All analyses considered the
multistage complex sampling design and all mod-
els considered the weighting strategy. All analyses
were conducted in SAS version 9.4 (SAS Institute,
Cary, NC).

RESULTS

Overall, 11% of the study population reported SCD
while 3% reported sexual and/or gender minority
status. Table 1 shows the sociodemographic charac-
teristics, depression and diabetes status of the study
sample by SGM and SCD status. Fifty-three per-
cent (53%) of the study population were women and
majority of respondents were between ages 45 and
69 (61.9%). There were statistically significant differ-
ences in SGM status by age, race/ethnicity, education,
employment, marital status, and depression. Respon-
dents who reported SGM status tended to be older
(70 years and older), Hispanic, had an educational

attainment less than high school graduation or equiv-
alent, were likely to be employed or unemployed
versus retired, and have depression. There were also
statistically significant differences in SCD by age,
race/ethnicity, income, education, employment, and
diabetes. Respondents who reported SCD tended to
be 80 and older, Other, or Hispanic, earned $50,000
or less, attained less than a high school education,
were likely to be unemployed, and report diabetes.

Table 2 shows the distribution of sociodemo-
graphic characteristics by gender, transgender, and
gay/lesbian/bisexual status. There were statisti-
cally significant differences in gender status by
age, income, education, employment, marital status,
depression, and diabetes. Women tended to be 80
and older, report lower income (less than $50,000),
have higher educational attainment (>high school),
be unemployed, not married, and report depression
compared to men. Men tended to report diabetes com-
pared to women. There were statistically significant
differences in transgender status by income, educa-
tion, and depression. Transgender individuals tended
toreport lower income (less than $50,000), lower edu-
cational attainment (high school graduate or less), and
depression compared to non-transgender individuals.
Comparing gay and bisexual men and heterosexual
men, there were statistically significant differences
by age, race/ethnicity, income, employment, marital
status and depression. Gay and bisexual men tended
to be younger (age 69 or younger), Hispanic, report
lower income (<$15,000), unemployed, not married,
and report depression. Comparing lesbian and bisex-
ual women, and heterosexual women, there were
statistically significant differences by age, income,
education, employment, and depression. Lesbian and
bisexual women tended to be younger (age 69 or
younger), have higher educational attainment (>high
school), be employed, and report depression. Though
statistically significant differences existed in income
between lesbian/bisexual women and heterosexual
women, the variation was very small.

Table 3 shows the association between SGM sta-
tus, confounders, and SCD. The association between
SGM status and SCD was not statistically signif-
icant (OR: 0.88; 0.63—-1.24). Age was associated
with SCD where respondents aged 80 and older had
70% (OR: 1.70; 95% CI: 1.29-2.24) higher odds of
reporting SCD compared to respondents aged 45 to
59. Race/ethnicity was associated with SCD where
Other respondents had 37% higher odds (OR: 1.37,
95% CI: 1.04-1.81) of reporting SCD compared to
White respondents. Income was also associated with
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Sociodemographic characteristics of study sample and by sexual and gender minority status and reports of subjective cognitive decline,
behavioral risk factor surveillance system, 2016

Overall SGM
N=36,734 N=1,094

Non-SGM P SCD No SCD P
N =35,640 3,749 N=32,985
IWN=10,288,453 *WN=321,194 *WN=9,967,260

AWN=1,081,175 *WN=9,207,278

Weighted % Weighted %

Sex
Men 47.0 49.9 532 0.192 49.1 46.7 0.068
Women 53.0 50.1 46.8 50.9 533

Age <0.001 <0.001
45-59 133 19.5 13.1 12.5 134
60-69 48.2 54.7 48.0 494 48.1
70-79 22.8 155 23.0 19.3 232
80+ 15.6 10.3 15.8 18.8 15.3

Race/ Ethnicity <0.001 0.036
White, NH 85.3 83.3 85.3 84.1 85.4
Black, NH 5.6 3.7 5.7 4.7 5.7
Other, NH 5.1 4.6 5.2 6.4 5.0
Hispanic 4.0 8.4 3.8 4.8 3.9

Income 0.111 <0.001
<$15,000 9.3 11.9 9.2 20.3 8.0
$15,000-<$50,000 37.6 389 37.6 46.6 36.6
>$50,000 53.1 49.1 532 33.1 55.4

Education 0.002 <0.001
<HS Graduate 11.8 16.5 11.6 20.3 10.8
HS Graduate 29.4 219 29.6 29.7 29.3
>HS Graduate 58.8 61.6 58.7 50.0 59.9

Employment <0.001 <0.001
Employed 46.3 51.9 46.2 26.4 48.7
Unemployed 18.8 22.3 18.7 39.9 16.3
Retired 349 25.8 352 33.7 35.0

Marital Status <0.001 <0.001
Married/Couple 56.6 52.7 63.1 53.1 63.9
Not married 434 473 36.9 46.9 36.1

Depression <0.001 <0.001
Yes 20.3 389 19.7 51.7 16.6
No 79.7 61.1 80.3 48.3 83.4

Diabetes 0.594 <0.001
Yes 16.7 17.6 16.7 23.0 16.0
No 83.3 82.4 83.3 77.0 84.0

Bolded p-values are statistically significant at p <0.05. *Weighted N. HS, high school; NH, non-Hispanic; SCD, subjective cognitive decline;
SGM, sexual and gender minority.

SCD. Compared to respondents who earned $50,000
or more, those who earned between $15,000 and
$50,000 had 87% higher odds (OR: 1.87; 95% CI:
1.48-2.36) of reporting SCD; and respondents who
earned<$15,000 had 50% higher odds (OR: 1.50;
95% CI: 1.27-1.76) of reporting SCD. Employment
was also associated with SCD where respondents
who were unemployed had twice the odds (OR: 2.39;
95% CI: 2.00-2.87) and those who were retired had
25% higher odds (OR: 1.25; 95% CI: 1.03-1.51) of
reporting SCD compared to respondents who were
employed. Respondents who reported depression had
five times the odds (OR:4.68; 95%CI: 4.10-5.34) of
reporting SCD while those reporting diabetes had
15% higher odds (OR: 1.15;95% CI:0.99—-1.33) com-

pared to respondents not reporting depression or
diabetes, respectively.

Table 4 and Fig. 1 show the gender and
sexual orientation similarities and differences in
SCD. Before adjustment for sociodemographic con-
founders, transgender populations were twice as
likely (OR: 2.18; 95% CI: 1.01-4.70) to report
SCD compared to non-transgender populations. After
adjusting for age, race/ethnicity, education, income,
employment, marital status, depression, and diabetes,
there was a positive association between transgender
status and SCD and lesbian/bisexual status and SCD,
though this was not statistically significant. There
was a negative association between gay/bisexual sta-
tus and SCD among men, though this relationship
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Sociodemographic characteristics by gender and transgender, gay/lesbian/bisexual status, behavioral risk factor surveillance system, 2016

Men Women p  Transgender Not

Gay/ Heterosexual p Lesbian/ Heterosexual p

% % % Transgender Bisexual Men Bisexual =~ Women
% Men % % Women % %
Sex 0.240 100 100 - - - -
Men - - 55.7 46.8 - - 100 100
Women 443 53.1
Age <0.001 0.672 <0.001 <0.001
45-59 13.6 13.1 11.2 133 19.4 13.6 25.0 12.8
60-69 499 46.8 41.1 48.3 59.5 49.7 52.8 46.8
70-79 228 227 28.7 22.8 13.9 23.1 15.9 23.0
80+ 137 174 18.9 15.6 7.3 13.6 6.4 17.3
Race/ Ethnicity 0.737 0.222 0.009 0.118
White, NH 85.1 854 81.7 85.3 85.1 85.9 86.7 86.1
Black, NH 55 57 10.2 5.6 4.2 5.5 2.1 5.7
Other, NH 54 49 7.6 5.1 32 53 5.6 4.8
Hispanic 40 40 0.5 4.0 7.5 34 5.6 34
Income <0.001 0.004 0.037 0.030
<$15,000 75 109 22.8 9.2 12.3 7.2 10.4 10.6
$15,000-<$50,000 35.6  39.6 49.4 37.6 315 353 38.8 39.4
>$50,000 569 49.4 27.8 532 56.2 57.5 50.8 50.1
Education 0.032 0.043 0.158 0.010
<HS Graduate 125 11.2 19.5 11.7 9.7 12.0 15.7 10.4
HS Graduate 29.7 29.1 41.1 29.3 24.3 30.0 15.8 29.3
>HS Graduate 57.7 60.0 39.5 59.0 65.9 58.1 68.5 60.3
Employment <0.001 0.534 0.014 <0.001
Employed 51.3 420 40.9 46.4 529 514 57.4 41.9
Unemployed 14.1 229 254 18.7 19.9 13.7 21.0 22.7
Retired 346 35.1 33.8 349 27.2 349 21.6 354
Marital Status <0.001 0.209 <0.001 0.898
Married/Couple  67.6 58.5 532 62.8 445 68.3 59.4 58.9
Not married 324 415 46.8 37.2 55.5 31.7 40.6 41.1
Depression <0.001 0.030 <0.001 <0.001
Yes 149 25.1 332 20.3 34.8 144 48.7 24.7
No 85.1 749 66.8 79.7 65.2 85.6 513 75.3
Diabetes <0.001 0.157 0.119 0.359
Yes 18.4 152 24.7 83.3 22.6 18.1 13.0 15.3
No 81.6 84.8 753 16.7 774 81.9 87.0 84.7

Bolded p values are statistically significant at p <0.05. HS, high school; NH, non-Hispanic.

was not statistically significant. Compared to women
overall, men had 64% higher odds (OR: 1.64; 95%CI:
1.44-1.88) of reporting SCD.

Table 5 shows the comparison of respondents
who were missing on sexual orientation and trans-
gender questions (n=743), and respondents who
identified as sexual and gender minority. These two
groups differed by sex, age, race/ethnicity, educa-
tion, income, and employment. Respondents who
were missing on sexual orientation and transgender
status questions tended to be older (over 70 years
old), Other and Hispanic respondents, earned less
than $50,000, attained less than a high school edu-
cation, and be retired. After adjusting for gender,
age, race, education, income, employment, marital
status, depression, and diabetes, respondents who
were missing on sexual orientation and transgen-
der questions had 56% lower odds of reporting SCD

(adjusted OR: 0.44; 95%CI: 0.21-0.92; crude OR:
0.55; 95% CI: 0.35-0.85) compared to respondents
who identified as SGM. In addition, after adjust-
ing for sociodemographic characteristics, depression,
and diabetes, respondents who were missing on
sexual orientation and transgender questions had
47% lower odds of reporting SCD (adjusted OR:
0.53; 95%CI: 0.33-0.85; crude OR: 0.67; 95% CI:
0.47-0.96) compared to respondents who identified
as non-SGM.

DISCUSSION

The main finding of this study was that after adjust-
ing for age, race/ethnicity, education, income and
employment, overall SGM status, or identifying as
gay, lesbian, or transgender was not statistically sig-
nificantly associated with SCD, which contradicted
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Table 3
Association between sexual and gender minority status, confounders and subjective cognitive decline
among 2016 behavioral risk factor surveillance system respondents

Crude Crude Adjusted Adjusted Adjusted Adjusted
OR 95% CI OR? 95% CI* OR® 95% CI°
SGM Status
Yes 1.24 0.94-1.63 1.23 0.93-1.64 0.88 0.63-1.24
No 1.00 - 1.00 - - -
Gender
Male 1.11 0.99-1.23 1.12 1.00-1.25 1.65 1.44-1.88
Female 1.00 - 1.00 - 1.00 -
Age
45-59 1.00 - 1.00 - - -
60-69 1.11 0.91-1.34 1.13 0.93-1.38 1.07 0.86-1.32
70-79 0.90 0.73-1.10 0.93 0.76-1.15 0.95 0.74-1.26
80+ 1.33 1.07-1.64 1.39 1.12-1.72 1.70 1.29-2.24
Race/ Ethnicity
White, NH 1.00 - 1.00 - - -
Black, NH 0.84 0.64-1.10 0.85 0.65-1.12 0.74 0.54-1.01
Other, NH 1.30 1.02-1.66 1.27 0.95-1.68 1.37 1.04-1.81
Hispanic 1.24 0.94-1.65 1.34 1.04-1.71 1.05 0.74-1.48
Income - -
<$15,000 4.26 3.59-5.07 1.50 1.27-1.76
$15,000-<$50,000 2.13 1.87-2.43 1.87 1.48-2.36
>$50,000 1.00 - - -
Education - -
<HS Graduate 2.26 1.90-2.67 1.13 0.90-1.41
HS Graduate 1.21 1.08-1.37 0.97 0.84-1.13
>HS Graduate 1.00 - - -
Employment - -
Employed 1.00 - - -
Unemployed 4.51 3.90-5.21 2.39 2.00-2.87
Retired 1.77 1.54-2.03 1.25 1.03-1.51
Marital Status
Married 1.00 - 1.00 -
Not married 1.56 1.40-1.74 0.98 0.84-1.14
Depression - -
Yes 5.35 4.79-5.99 4.68 4.10-5.34
No 1.00 - 1.00 -
Diabetes - -
Yes 1.57 1.38-1.78 1.15 0.99-1.33
No 1.00 - 1.00 -

Bolded odds ratios and 95% confidence intervals are statistically significant at p <0.05. Analyses are
based on weighted samples. Adjusted for gender, age, and race/ethnicity. ®Adjusted for gender, age,
race/ethnicity, education, income, and employment, marital status, depression and diabetes. HS, high school,;
NH, non-Hispanic; SGM, sexual and gender minority.

Table 4
Gender and sexual orientation similarities and differences in subjective cognitive decline among 2016 behavioral risk factor surveillance
system respondents

Crude Crude Adjusted Adjusted Adjusted Adjusted

OR 95% CI OR? 95% CI? OR® 95% CI°

Transgender vs. Non-transgender 2.18 1.01-4.70 2.21 0.99-4.88 1.59 0.69-3.71
Gay/bisexual men vs. Heterosexual men 1.06 0.72-1.56 1.08 0.72-1.60 0.70 0.43-1.13
Lesbian/bisexual women vs. heterosexual women 1.45 0.91-2.33 1.44 0.88-2.34 1.04 0.58-1.89
Men versus Women 1.11 0.99-1.23 1.12 1.01-1.25 1.64 1.44-1.88

Bolded odds ratios and 95% confidence intervals are statistically significant at p <0.05.  Adjusted for age, and race/ethnicity. ® Adjusted for
age, race/ethnicity, education, income, and employment, marital status, depression, and diabetes.

our hypothesis. The findings from the current study minorities. One study found that the likelihood of
support other research examining mild cognitive mild cognitive impairment and dementia did not dif-
impairment and dementia among sexual and gender fer between older adults in same-sex relationships
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Fig. 1. Association between sexual and gender minority status, gender and subjective cognitive decline among Behavioral Risk Factor
Surveillance System Respondents, 2016. Model 1: Crude model. Model 2: Adjusted for age and race/ethnicity. Model 3: Adjusted for age,
race/ethnicity, education, income, and employment, marital status, depression, and diabetes.

and those in opposite-sex relationships [17]. Perales-
Puchalt et al. [17] suggests that this lack of statistical
significance in the relationship between SGM sta-
tus and mild cognitive impairment and dementia may
be due to the minority stress model not applying to
cognitive decline. However, among respondents in
Peres-Puchalt et al., same sex couples had lower lev-
els of depression, hypertension, and same sex coupled
men were less likely to have diabetes compared to
their heterosexual counterparts. Therefore, it is pos-
sible that the minority stress model may also not
apply to SCD with respect to sexual and gender
minorities as after adjusting for sociodemographic
factors depression and diabetes, the odds of SCD
were statistically not different compared to non-SGM
populations. However, additional studies are needed
to explore this hypothesis. Indeed, chronic minor-
ity stress has been shown to be a risk factor for
premature worsening cognition among SGM popu-
lations [16] and cognitive challenges were elevated
among older Black, Hispanic, male SGM popula-
tions, and those living with HIV [15]. Therefore, it is
possible that time (premature SCD) may also be an
important factor and should be considered in future
studies; and future research should explore specific
subgroups.

Men had 64% higher odds of reporting SCD com-
pared to women. This finding also supports research
showing that men tend to show poorer cognition com-
pared to women [29]. Wang and Tian [29] found that
men scored worse on the cognitive subscale of the
Assessment Scale; however, women scored higher
on auditory and verbal learning. Wang and Tian [29]
and the findings from the current study suggest that
gender differences must be considered in evaluating
objective and subjective cognitive decline, respec-
tively.

Ad hoc analyses showed that respondents who
were missing on questions on sexual orientation and
transgender status had lower odds of reporting SCD.
Respondents who were missing on sexual orienta-
tion or transgender questions either did not identify
as any of the categories present or identified as
such but chose not to respond. Research has sug-
gested that SGM status may be underreported among
BRFSS respondents [44]. Two potential reasons for
the lower odds of SCD among those missing on sexual
orientation and transgender status are: 1) It is possi-
ble that this group of respondents may have higher
resilience [17] compared to respondents who iden-
tified as SGM; or 2) Respondents who may be less
likely to report sensitive information such as sexual
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Table 5
Comparison of respondents who were missing on sexual orienta-
tion and transgender questions, and respondents who identified as
sexual and gender minority

Missing on  Identified as SGM  p
SO questions and not missing on
N=743 any SO questions

N=1,089

Sex 0.015
Men 40.9 50.0
Women 59.1 50.0

Age <0.001
45-59 10.1 19.6
60-69 38.4 54.9
70-79 20.6 15.4
80+ 30.8 10.1

Race/ Ethnicity <0.001
White, NH 52.5 83.4
Black, NH 9.0 3.7
Other, NH 11.9 4.5
Hispanic 26.6 8.4

Income <0.001
<$15,000 26.9 12.0
$15,000-<$50,000 529 39.1
>$50,000 20.2 49.0

Education <0.001
<HS Graduate 359 16.6
HS Graduate 343 21.8
>HS Graduate 29.9 61.7

Employment <0.001
Employed 33.6 52.1
Unemployed 27.6 22.4
Retired 38.7 25.5

Marital Status 0.723
Married/couple 514 52.8
Not married 48.6 47.2

Depression <0.001
Yes 14.3 39.0
No 85.7 61.0

Diabetes 0.249
Yes 20.8 17.6
No 79.2 82.4

Bolded p-values are statistically significant at p <0.05. SGM, sex-
ual and gender minority; SO, sexual orientation.

orientation or identity may be less likely to report
poor health outcomes, such as worsening cognition.

Nevertheless, there are limitations that should be
considered in interpreting the study’s findings. First,
the prevalence estimates of sexual and gender minori-
ties and SCD may be underestimates of the true
prevalence due to social desirability bias. Indeed, 743
respondents did not provide valid responses to the
questions on sexual orientation and transgender sta-
tus. This underreporting may result in underestimates
of the true association between SGM and SCD. Due
to the cross-sectional nature of the study, the con-
sideration of time and potential premature aging was
not possible. Due to relatively small numbers of SGM
populations experiencing SCD, the study may have

been underpowered for this population when adjust-
ing for confounders. Chronic minority stress may
result in premature cognitive decline [16]. The SCD-I
working group’s conceptual framework for research
on SCD plus and for studies of preclinical AD sug-
gest that there is an increased likelihood of AD if: 1)
Subjective decline is with regards to memory rather
than other domains; 2) Onset of SCD in the past 5
years; 3) Age of onset of SCD is 60 years or older;
4) Worries are associated with SCD; and 5) There
are beliefs that cognition is worse than peers of the
same age [41]. The BRFSS SCD question is asked of
respondents 45 years and older, which is earlier than
what is suggested for SCD plus. Therefore, respon-
dents, especially those younger than 60 may not be
at risk for preclinical AD. Nevertheless, the work-
ing group also suggested that there was no age cutoff
defined as SCD core criterion. Therefore, the current
study, which focused on SCD, includes respondents
45 years and older. The measure used to obtain infor-
mation on SCD has not been validated but has been
used in previous studies [17]. The question on sex
of the respondent did not specify if sex as reported
was assigned at birth and/or related to gender iden-
tity. Data were also obtained from seven states and
may not be generalizable to the U.S. population.

However, the study also had some strengths. The
current study had a large sample size (n=36,079).
The BRFSS data provides population-based data
[45]. All analyses considered the multistage complex
sampling design, which resulted in weighted preva-
lence and effect estimates. The BRFSS also uses a
validated method of collecting data over the phone
[45].

Overall, there was no statistically significant asso-
ciation between SGM status and SCD. However,
men, older individuals, of race/ethnicity other than
Black, White, or Hispanic, those who reported lower
incomes, who were unemployed, and respondents
with depression had higher odds of reporting SCD
compared to women, younger individuals, of White
race/ethnicity, those who reported higher incomes,
who were employed, and respondents without depres-
sion, respectively. Respondents who were missing on
SGM questions had lower odds of reporting SCD
compared to respondents who identified as SGM.
Future studies examining the potential reasons for
this null association between SGM status and SCD
including protective factors such as resilience [17],
and the consideration of time with regards to pre-
mature cognitive decline are warranted. Additional
comparison studies are needed that will oversample
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SGM populations to improve the power of the stud-
ies. In addition, future research assessing potential
reasons for gender differences in SCD, whether phys-
iological or environmental, are needed. Additional
research is also needed on populations who choose
not to identify their sexual orientation and identity
status to determine the reasons for this choice and to
better understand their health outcomes, particularly,
lower odds of SCD. Future research may also need
to delve into the relationship between social determi-
nants of health and SCD. Public health efforts geared
towards earlier implementation for cognition inter-
vention and prevention programs may be needed for
men, older populations, Other race, low income and
unemployed populations, and people with depression
irrespective of sexual and gender minority status.
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