
Subjective Cognitive Decline among Sexual and Gender 
Minorities: Results from a US Population-Based Sample

Monique J. Brown, PhD, MPHa,b,c,d, Robert Pattersona

aDepartment of Epidemiology and Biostatistics, Arnold School of Public Health, University of 
South Carolina, Columbia, SC

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

cRural and Minority Health Research Center, Arnold School of Public Health, University of South 
Carolina, Columbia, SC

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

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 subjective cognitive decline (SCD) compared to non-SGM populations in a US 

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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Introduction

The US population, including sexual and gender minority populations (SGM), continues to 

grow older [1]. In 2014, there were 129 million adults aged 45 and older, which is projected 

to increase to 156 million in 2030 and 198 million in 2060 [2]. Along with the older adult 

population growing larger, the proportion of the country’s population which identifies as 

sexual and/or gender minorities continues to trend upward [3]. The national longitudinal 

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 identify 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 degenerative 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 definitions 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 lesbian, gay, bisexual and transgender (LGBT) older adults reported severe, 

moderate and mild difficulties 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 populations. Flatt et al. reported that approximately 25% of 

older lesbian, gay, bisexual and transgender adult participants endorsed experiencing 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 cognitive impairment between older adults in same-sex relationships and 

those in opposite-sex relationships was not statistically different but did not examine SCD 
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[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 Alzheimer’s disease and mild 

cognitive impairment [18–23]. Women have higher rates of Alzheimer’s disease [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 impairment, 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 relationship 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 populations reported similar results of superior female 

performance on memory tasks [23, 30–32]. Other research has shown no association 

between gender 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 disability 

[34]. The lack of consistent findings in the area of gender differences in SCD makes it 

impossible 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 differences in SGM 

status by race/ethnicity, education, and employment were found among homeless 

populations [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 differences 

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 determine if 

disparities by SGM status exist in SCD. The secondary aim was to assess potential gender 

disparities 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 populations, and men, 

respectively.
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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 representative sample of the noninstitutionalized population in the 

US 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 provided 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 vs. 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 consider 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-female, 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 transgender vs. not. (gay and bisexual men vs. straight 

(heterosexual) men; lesbian/bisexual women vs. straight (heterosexual) women; transgender 

vs. non-transgender). Due to small numbers, all transgender populations were grouped into 

one category (n=28 transgender male to female; n=42 transgender 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 priori [17, 35–41], confounders 

considered included: age (60–69, 70–79, 80–80 vs. 45–59), income ($15,000-<$50,000, ≥

$50,000 vs. <$15,000), education (high school graduate, > high school graduate vs. < high 

school graduate), and race/ethnicity (Black, Non-Hispanic; Other, Non-Hispanic, Hispanic 

vs. White, non-Hispanic). (From this point forward, when referring to Black, Other, and 

White races, we are referring to non-Hispanic ethnicity). Adjusted models also controlled 

for depression and diabetes status. Depression was operationalized by the question: “Has a 

doctor, nurse, or other health professional…(ever told) you that you have a depressive 
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disorder, including depression, major depression, dysthymia, or minor depression?” Diabetes 

was operationalized by “(…ever told) you have diabetes?”

Analytic Approach

Weighted prevalence estimates of SGM and identifying 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, education, 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 characteristics 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 sociodemographic characteristics was also examined 

by gender, transgender, and sexual minority status separately. Statistically significant 

differences were determined by χ2 p-values < 0.05. Crude and multivariable logistic 

regression models were used to determine if SGM status was associated with SCD. 

Statistically significant 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 status 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 models 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 characteristics, depression and diabetes 

status of the study sample by SGM and SCD status. Fifty-three percent (53%) of the study 

population were women and majority of respondents were between ages 45 and 69 (61.9%). 

There were statistically significant differences in SGM status by age, race/ethnicity, 

education, employment, marital status and depression. Respondents who reported SGM 

status tended to be older (70 years and older), Hispanic, had an educational attainment less 

than high school graduation or equivalent, were likely to be employed or unemployed vs. 

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 sociodemographic characteristics by gender, transgender, 

and gay/lesbian/bisexual status. There were statistically 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 
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compared to men. Men tended to report diabetes compared to women. There were 

statistically significant differences in transgender status by income, education and 

depression. Transgender individuals tended to report lower income (less than $50,000), 

lower educational 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 bisexual 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 status, confounders and SCD. The association 

between SGM status and SCD was not statistically significant (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 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) compared to 

respondents not reporting depression or diabetes, respectively.

Table 4 and Figure 1 show the gender and sexual orientation similarities and differences in 

subjective cognitive decline. Before adjustment for sociodemographic confounders, 

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 status and SCD among men, though this relationship 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 

transgender questions (n=743), and respondents who identified as sexual and gender 

minority. These two groups differed by sex, age, race/ethnicity, education, income, and 
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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 education, 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 transgender 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 

adjusting 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 adjusting for age, race/ethnicity, education, 

income and employment, overall SGM status, or identifying as gay, lesbian or transgender 

was not statistically significantly associated with SCD, which contradicted our hypothesis. 

The findings from the current study support other research examining mild cognitive 

impairment and dementia among sexual and gender minorities. One study found that the 

likelihood of mild cognitive impairment and dementia did not differ between older adults in 

same-sex relationships and those in opposite-sex relationships [17]. Perales-Puchalt et al. 

[17] suggests that this lack of statistical significance in the relationship between SGM status 

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 levels of depression, hypertension, and same sex coupled men were less 

likely to have diabetes compared to their heterosexual counterparts. Therefore, it is possible 

that the minority stress model may also not apply to subjective cognitive decline 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 minority stress has been shown to be a risk factor for premature worsening cognition 

among SGM populations [16] and cognitive challenges were elevated among older Black, 

Hispanic, male SGM populations 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 compared to women. This finding also supports 

research showing that men tend to show poorer cognition compared 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, respectively.

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 orientation or transgender questions either did not identify as any of the 
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categories present or identified as such but chose not to respond. Research has suggested 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 possible that this group of respondents may have higher resilience [17] compared 

to respondents who identified as SGM; or 2) Respondents who may be less likely to report 

sensitive information such as sexual orientation or identity may be less likely to report poor 

health outcomes, such as good memory.

Nevertheless, there are limitations that should be considered in interpreting the study’s 

findings. First, the prevalence estimates of sexual and gender minorities 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 status. 

This underreporting may result in underestimates of the true association between SGM and 

SCD. Due to the cross-sectional nature of the study, the consideration 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 

adjusting 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 suggest that there is an increased likelihood of Alzheimer’s disease 

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, respondents, especially those 

younger than 60 may not be at risk for preclinical Alzheimer’s disease. Nevertheless, the 

working 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 information 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 identity. Data were also obtained 

from seven states and may not be generalizable to the US 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 prevalence and effect 

estimates. The BRFSS also uses a validated method of collecting data over the phone [45].

Overall, there was no statistically significant association 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 

depression, 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 
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regards to premature cognitive decline are warranted. Additional comparison studies are 

needed that will oversample SGM populations to improve the power of the studies. In 

addition, future research assessing potential reasons for gender differences in SCD, whether 

physiological 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 determinants of health and SCD. Public health efforts geared towards earlier 

implementation for cognition intervention 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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Figure 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.
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Table 5.

Comparison of Respondents who were missing on Sexual Orientation and Transgender Questions, and 

Respondents who Identified as Sexual and Gender Minority

Missing on SO questions
N=743

Identified as SGM and not missing on any SO questions
N=1,089

P-value

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 52.9 39.1

 ≥$50,000 20.2 49.0

Education <0.001

 <HS Graduate 35.9 16.6

 HS Graduate 34.3 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 51.4 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.

Abbreviations: SGM: Sexual and gender minority; SO: Sexual orientation
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