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Abstract

Objectives: Despite increased risk for chronic disease there is limited research that has examined 

differences in multimorbidity between cisgender sexual minority and heterosexual adults.

Methods: Data from the 2014–2018 Behavioral Risk Factor Surveillance System were analyzed. 

We used sex-stratified multinomial logistic regression to examine: 1) sexual identity differences in 

multimorbidity between sexual minority and heterosexual adults and 2) whether differences varied 

by age group.

Results: The sample included 687,151 adults (ages 18–80+). Gay, lesbian, and bisexual adults 

had higher odds of multimorbidity than heterosexual adults. Differences were greater among 

bisexual adults under the age of 50 and lesbian women under the age of 60. Men over the age of 

50 who identified their sexual identity as “other” and lesbian women over the age of 80 reported 

lower multimorbidity compared to their heterosexual counterparts of the same sex.

Discussion: Health promotion interventions to reduce multimorbidity among sexual minorities 

across the lifespan are needed.

Keywords

sexual minority; chronic disease; multimorbidity; health promotion

Introduction

Sexual minority populations (e.g., gay/lesbian, bisexual) in the United States (U.S.) may be 

at increased risk for multimorbidity (defined as the co-occurrence of two or more chronic 

diseases) as they experience significant health disparities compared to their heterosexual 

counterparts across the lifespan (Johnston et al., 2019; National Institutes of Health, 2020; 

Office of Disease Prevention and Health Promotion, 2020). The minority stress model is the 

predominant explanation for these health disparities (Brooks, 1981; Meyer, 2003). The 

minority stress model postulates that exposure to unique minority stressors (e.g., sexual 
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orientation-based discrimination, bias-motivated violence, and expectations of rejection) 

contributes to negative health outcomes among sexual minority individuals. A growing body 

of research indicates that sexual minority adults have a higher prevalence of current tobacco 

use (Blosnich et al., 2013), heavy drinking (Caceres, Makarem, et al., 2019; Dermody et al., 

2014), and short sleep duration (Butler et al., 2020; Caceres, Hickey, et al., 2019) relative to 

heterosexual adults. In addition, sexual minority adults report higher rates of mental health 

conditions (e.g., depression, anxiety, and suicidal ideation) (Plöderl & Tremblay, 2015).

The aforementioned disparities in health behaviors and mental health can increase risk for 

chronic disease in sexual minority adults as they age. Multiple studies indicate sexual 

minority adults have a higher prevalence of diabetes (Fredriksen-Goldsen et al., 2013; Gupta 

& Sheng, 2020; Liu et al., 2019), cardiovascular disease (Caceres, Makarem, et al., 2019; 

Gupta & Sheng, 2020), cancer (Gonzales & Zinone, 2018), asthma (Fredriksen-Goldsen et 

al., 2017; Simoni et al., 2017), and chronic obstructive pulmonary disease (Ward et al., 

2015) than heterosexual adults. The prevalence of overweight and obesity is also higher 

among sexual minority women (Caceres et al., 2018a; Caceres, Markovic, et al., 2019; 

Fredriksen-Goldsen et al., 2013) and bisexual men (Caceres et al., 2018b) compared to their 

heterosexual peers.

Medical advances and demographic changes (such as increased life expectancy) over the 

past century have contributed to an increased prevalence in non-communicable diseases 

worldwide (Kochanek et al., 2020; World Health Organization, 2014). Moreover, between 

2018–2060, the population of adults over the age of 65 in the United States is anticipated to 

increase by more than 50% (Administration for Community Living, 2020). Aging overall 

increases the susceptibility for the development of multimorbidity, which presents a growing 

challenge for patients, their families, and the healthcare system in the U.S. (Afshar et al., 

2015; Fabbri et al., 2015; Sakib et al., 2019). Consistent with increases in the older adult 

population in the U.S., the prevalence of multimorbidity among American adults has 

increased from 45.7% in 1988 to 59.6% in 2014 (King et al., 2018). In addition to age, 

factors associated with increased risk of multimorbidity include a racial/ethnic minority 

identity (Lim et al., 2018; Quiñones et al., 2019; Tann et al., 2007), lower educational 

attainment (Jackson et al., 2016), greater socioeconomic disadvantage (Gallacher et al., 

2018; Katikireddi et al., 2017), and cigarette smoking (Gallacher et al., 2018; Jackson et al., 

2016).

Adults with multimorbidity have complex care needs due to increased treatment burden and 

often conflicting treatment recommendations (Aldridge & Bradley, 2017). Multimorbidity is 

also associated with greater healthcare utilization (Bähler et al., 2015; Picco et al., 2016) and 

functional impairment (Fox & Reichard, 2013; Griffith et al., 2017). In 2017, the 

approximately 68% of Medicare beneficiaries who had two or more chronic diseases 

accounted for nearly 94% of total Medicare spending (Centers for Medicare and Medicaid 

Services, 2017), which contributes to a significant portion of healthcare spending in the U.S. 

(Hartman et al., 2020).

Multimorbidity is also associated with increased mortality in middle-aged and older adults. 

Analyses of data from the Health and Retirement Study found that among adults over the 
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age of 50 those with two or more chronic diseases were more than five times as likely to die 

within the next two years than those with no chronic disease (Koroukian et al., 2015). 

Similarly, analyses of Medicare claims data found among Medicare beneficiaries over the 

age of 67 each additional chronic disease reported was linked with an average 1.8 year 

decline in life expectancy (Dugoff et al., 2014).

Increasing understanding of the epidemiology of multimorbidity and addressing disparities 

in multimorbidity have been identified as objectives of the U.S. Department of Health and 

Human Services (Parekh & Goodman, 2013). The increase in the proportion of older adults 

and corresponding increase in the prevalence of multimorbidity has led to calls to identify 

groups at greatest risk for multimorbidity and develop strategies to mitigate the burden of 

multimorbidity among adults (Fabbri et al., 2015). Despite a growing understanding that 

sexual minority adults have higher risk for chronic disease than heterosexual adults, 

multimorbidity in this population is understudied. Two analyses of data from the National 

Health Interview Survey found sexual minority adult and older adult women, may have a 

higher prevalence of multimorbidity than heterosexual women (Fredriksen-Goldsen et al., 

2017; Gonzales et al., 2016). In contrast, analyzing data from the National Survey of Drug 

Use and Health, researchers found that among adults over the age of 50 gay men as well as 

bisexual men and women had approximately two to three times higher odds of 

multimorbidity compared to heterosexual adults of the same sex (Han et al., 2020). 

However, no differences between lesbian and heterosexual women were identified. Given 

these conflicting findings, additional research examining multimorbidity in sexual minority 

adults is needed to determine which subgroups may be at greatest risk.

Using data from the 2014–2018 Behavioral Risk Factor Surveillance System (BRFSS), the 

objective of the present study was to investigate sexual identity differences in multimorbidity 

among cisgender adults in the U.S. Based on previous evidence, we hypothesized that 

cisgender (individuals whose sex assigned at birth matches gender identity) sexual minority 

adults would have higher odds of multimorbidity than cisgender heterosexual adults of the 

same sex. Further, because multimorbidity increases with age (Gallacher et al., 2018; 

Schiøtz et al., 2017), we conducted exploratory analyses examining whether the differences 

in multimorbidity between cisgender sexual minority and heterosexual adults differed across 

age groups. We hypothesized cisgender sexual minority adults would have higher odds of 

multimorbidity relative to heterosexual adults of the same sex across all age groups.

Methods

Sample

The BRFSS is a nationally representative cross-sectional telephone survey that assesses 

health behaviors, chronic diseases, and healthcare utilization patterns among adults in the 

U.S. Data are collected every year from more than 400,000 non-institutionalized adults (ages 

18 and over) living in private homes across all 50 states, the District of Columbia, and three 

U.S. territories. Adults living in non-residential settings (e.g., military bases, college 

dormitories, nursing homes, and prisons) are not eligible for inclusions in the BRFSS. To 

select potential participants, BRFSS uses random digit dialing techniques. State health 

departments, with assistance from the Centers for Disease Control and Prevention (CDC), 
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conduct telephone interviews in English and Spanish (depending on participant preference) 

continuously throughout the year using cellphones and landlines. Between 2014–2018 

cellphone response rates for the BRFSS ranged from 40.2–47.2%. Landline response rates 

ranged between 2014–2018 ranged from 45.3% to 48.7%. BRFSS response rates are 

generally higher than other national population-based studies (e.g., the National 

Immunization Survey and the National Adult Tobacco Survey) (Centers for Disease Control 

and Prevention, 2015a, 2015b, 2017, 2018b, 2019a).The BRFSS methodology has been 

described in detail previously (Centers for Disease Control and Prevention, 2018a).

For the present study we combined data from the 2014–2018 BRFSS surveys. In 2014, the 

CDC gave individual states the option of completing a module that included questions on 

sexual orientation and gender identity. This module is currently one of 25 optional modules 

that are selected by states each year. The sexual orientation and gender identity module was 

used by 19 states in 2014, 22 states in 2015, 25 states in 2016, 27 states in 2017, and 30 

states in 2018.

Sample Selection

Our objective was to examine differences in multimorbidity between cisgender sexual 

minority and heterosexual adults. The present analysis included all adult participants in the 

2014–2018 BRFSS with complete data for sexual identity and all study variables. 

Transgender adults (individuals whose sex assigned at birth does not match their gender 

identity) were excluded from this analysis. Data from cohort studies indicate that more than 

half of transgender adults are currently on gender-affirming hormones (James et al., 2016; 

Kidd et al., 2019). Given that the BRFSS does not include data on gender-affirming hormone 

use, a potential contributor to chronic disease development in transgender adults (Braun et 

al., 2017; Caceres et al., 2020), we excluded all transgender 3,524 participants, regardless of 

their sexual identity. To reduce potential misclassification of transgender persons as 

cisgender we also excluded participants who responded don’t know (n = 5,740) or refused (n 

= 7,453) to the gender identity item. Therefore, this analysis compared cisgender sexual 

minority adults to cisgender heterosexual adults that participated in the BRFSS (2014–

2018).

Measures

Independent variable.—Participants were asked to report their sexual identity with the 

following question: “Do you consider yourself to be straight, lesbian or gay, bisexual, other, 

don’t know or not sure? We excluded participants who provided the response “don’t know or 

not sure” or refused to answer this item. Those who identified as “straight” were categorized 

as heterosexual. Participants who identified their sexual identity as “other,” meaning 

something other than heterosexual, lesbian, gay, or bisexual were included in a separate 

category.

Dependent variable.—In the BRFSS, participants were asked whether a healthcare 

professional had ever diagnosed them with any of the following chronic diseases: arthritis 

(e.g., rheumatoid arthritis, osteoarthritis, gout, lupus, and fibromyalgia), asthma, cancer, 

kidney disease, chronic obstructive pulmonary disease (i.e., emphysema or chronic 
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bronchitis), coronary heart disease or angina, depressive disorder (i.e., depression, major 

depression, dysthymia, or minor depression), diabetes, heart attack, high cholesterol, 

hypertension, and stroke (yes vs. no). In addition, obesity (body mass index ≥ 30kg/m2) was 

calculated based on participants’ self-reported height and weight (Centers for Disease 

Control and Prevention, 2020). We then created a variable to account for multimorbidity, 

defined as the presence of two more chronic diseases, with “0” indicating no chronic 

diseases, “1” indicating at least one chronic disease and “2” indicating multimorbidity.

Covariates.—We assessed age (18–29; 30–39; 40–49; 50–59; 60–69; 70–79; ≥ 80), race/

ethnicity (White; Black; Latino/a; Asian/Pacific Islander; other race), income (< $15,000; 

$15,000-$24,999; $25,000-$34,999; $35,000-$49,999; ≥ $50,000), education (did not 

graduate high school; graduated high school; attended college/technical college, graduate 

college/technical college), relationship status (married/partnered; divorced/separated; 

widowed; single), and employment status (employed/self-employed; unemployed; 

homemaker; student; retired; unable to work). We assessed participants’ smoking status 

(current smoker; former smoker; never smoker). Existing evidence suggests that sexual 

minority adults, in particular bisexual adults, are more likely to delay care due to costs than 

heterosexual adults which may be associated with underreporting of chronic diseases 

(Caceres, Makarem, et al., 2019; Dahlhamer et al., 2016). Therefore, we assessed variables 

related to healthcare access and utilization including whether participants had current 

healthcare coverage (yes vs. no), delayed healthcare in the past year due to costs (yes vs. 

no), and had a routine check-up within the past year (yes vs. no).

Statistical Analyses

Stata version 16 was used for all analyses. BRFSS 2014–2018 survey data were combined 

and survey weights were applied based on analytic recommendations from the CDC 

(Centers for Disease Control and Prevention, 2018c). Heterosexual participants were the 

reference group for all analyses. All analyses were sex-stratified. We used the Rao-Scott chi-

square test to examine differences between sexual minority and heterosexual participants 

across study variables. A significance level of p <0.01 was used for bivariate analyses to 

account for multiple comparisons.

We then used sex-stratified multinomial logistic regression models to estimate the odds 

ratios with 95% confidence intervals for the association between sexual identity with 

multimorbidity. Model 1 was unadjusted. Model 2 added adjustment for a priori covariates 

including age, race/ethnicity, income, education, relationship status, employment status, 

smoking status, survey year, and state. Model 3 added healthcare coverage, healthcare 

delayed in the past year due to costs, and routine check-up in the past year. Last, we used 

sex-stratified multinomial logistic regression models to conduct exploratory analyses 

examining differences in multimorbidity between sexual minority and heterosexual 

participants within the same age group (i.e., 18–29; 30–39; 40–49; 50–59; 60–69; 70–79; 

≥80) adjusted for covariates.
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Results

The sample included 687,151 adults with a mean age of 49.1 years. Approximately half of 

participants were female (50.1%), 68.3% identified as White, 61.8% had greater than a high 

school education, 52.3% had incomes greater than $50,000 per year, 60.1% were employed, 

and 58.5% were married. The prevalence of multimorbidity in the total sample was 42.8%. 

The prevalence of multimorbidity was positively associated with age. The prevalence of 

multimorbidity was 18.0% for participants between ages 18–29, 25.8% for ages 30–39, 

35.4% for ages 40–49, 48.7% for ages 50–59, 60.7% for ages 60–69 and 70.0% for both 

participants 70–79 and those over the age of 80.

Table 1 presents sexual identity differences across demographic characteristics, smoking 

status, healthcare access and utilization, and multimorbidity among women. There were a 

total of 375,609 women in the sample of which 362,256 (95.4%) identified as heterosexual, 

4,500 (1.4%) identified as lesbian, 6,988 (2.6%) identified as bisexual, and 1,865 (0.6%) 

identified their sexual identity as “other.” All groups of sexual minority women were more 

likely to be single (p < 0.001) and to have delayed healthcare due to costs in the past year (p 
< 0.01) relative to heterosexual women. Compared to heterosexual women, lesbian and 

bisexual women were more likely to be younger (p < 0.001), employed (p < 0.001), current 

smokers (p < 0.001), and to report having multimorbidity (p < 0.01). Also, lesbian women 

were less likely to have had a routine check-up in the past year (p < 0.01). In addition, 

bisexual women and women who identified their sexual identity as “other” were less likely 

to identify as White (p < 0.001) or have healthcare coverage (p < 0.001), but more likely to 

report lower incomes relative to heterosexual women (p < 0.001). Women who identified 

their sexual identity as “other” had lower educational attainment than heterosexual women 

(p < 0.001). They were also less likely to be employed (p < 0.001) or to be current smokers 

(p < 0.001) compared to heterosexual women.

Table 2 presents sexual identity differences across demographic characteristics, healthcare 

utilization, smoking status, and chronic diseases among men. There were 311,542 men in the 

sample of which 299,719 (95.9%) identified as heterosexual, 6,670 (2.2%) identified as gay, 

3,957 (1.5%) identified as bisexual, and 1,196 (0.4%) identified their sexual identity as 

“other”. All groups of sexual minority men were more likely to have lower incomes (p < 

0.001) or be single (p < 0.001). Gay and bisexual men were younger than heterosexual men 

(p < 0.001). Compared to heterosexual men, bisexual men and men who identified their 

sexual identity as “other” were less likely to be employed (p < 0.001), to have healthcare 

coverage (p < 0.01), and to have delayed healthcare due to costs in the past year (p < 0.001). 

Gay men had higher educational attainment (p < 0.001) and were more likely to have had a 

routine check-up in the past year (p < 0.001) compared to heterosexual men. Bisexual men 

were more likely to meet criteria for multimorbidity (p < 0.01).

Table 3 presents results of multinomial logistic regression models examining sexual identity 

differences in multimorbidity in men and women. Bisexual men (AOR 1.39, 95% CI = 1.19–

1.64) and lesbian (AOR 1.49, 95% CI = 1.25–1.77) and bisexual (AOR 1.92, 95% CI = 

1.66–2.18) women were more likely to report having at least one chronic disease relative to 

their heterosexual peers. In addition, compared to heterosexual participants of the same sex, 
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gay (AOR 1.26, 95% CI = 1.11–1.42) and bisexual men (AOR 1.90, 95% CI = 1.59–2.26) 

and lesbian (AOR 1.76, 95% CI = 1.50–2.07) and bisexual (AOR 2.51, 95% CI = 2.21–2.85) 

women had higher odds of multimorbidity.

Supplementary Table 1 presents results of multinomial logistic regression models examining 

differences in multimorbidity between sexual minority and heterosexual participants within 

the same age group. Lesbian (ages 18–29: AOR 1.59, 95% CI = 1.08–2.33; ages 30–39: 

AOR 1.65, 95% CI = 1.15–2.38; ages 40–49: AOR 2.18, 95% CI = 1.53–3.10) and bisexual 

women (ages 18–29: AOR 2.87, 95% CI = 2.36–3.48; ages 30–39: AOR 4.20, 95% CI = 

3.14–5.62; ages 40–49: AOR 2.39, 95% CI = 1.76–3.25) in the youngest three age groups 

were more likely to report multimorbidity than heterosexual women of the same age. Also, 

between the ages of 50–59 lesbian women had higher odds of reporting multimorbidity than 

heterosexual women of the same age (AOR 1.80, 95% CI = 1.29–2.51), whereas no 

differences were noted between bisexual and heterosexual women. This pattern was reversed 

among women between ages 60–69 with no difference found between lesbian and 

heterosexual women (AOR 1.43, 95% CI =0.94–2.17), but bisexual women were nearly 

twice as likely as heterosexual women to have multimorbidity (AOR 1.92, 95% CI = 1.34–

2.75). No differences were observed between sexual minority and heterosexual women at 

ages 70–79, but lesbian women over 80 were less likely to report multimorbidity (AOR 0.27, 

95% CI = 0.11–0.67) than heterosexual women. Between the ages of 18–29, women who 

identified their sexual identity as “other” had higher odds of multimorbidity than 

heterosexual women (AOR 2.13, 95% CI = 1.23–3.70), but this difference was attenuated at 

older ages.

Bisexual men in the youngest three age groups had higher odds of multimorbidity than their 

heterosexual peers (ages 18–29: AOR 3.48, 95% CI = 2.53–4.78; ages 30–39: AOR 1.80, 

95% CI = 1.26–2.57; ages 40–49: AOR 1.63, 95% CI = 1.11–2.40). No differences were 

found between bisexual and heterosexual men from ages 50–59 and 60–69, but bisexual men 

ages 70–79 were more likely to report having multimorbidity (AOR 1.76, 95% CI = 1.01–

3.08). Gay men in the 30–39 (AOR 1.41, 95% CI = 1.03–1.92) and 60–69 (AOR 1.47, 95% 

CI = 1.09–1.99) age groups were more likely to report multimorbidity than heterosexual 

men. Compared to heterosexual men, men who identified their sexual identity as “other” had 

higher odds of reporting having multimorbidity between the ages of 18–29 (AOR 2.51, 95% 

CI = 1.18–5.31), the youngest age group. Although no differences were found between 

heterosexual men and men who identified their sexual identity as “other” between the ages 

of 30–39 and 40–49, at ages 50–59 (AOR 0.30, 95% CI = 0.15–0.62) and 70–79 (AOR 0.28, 

95% CI = 0.13–0.60) men who identified their sexual identity as “other” were less likely to 

have multimorbidity.

Discussion

This study contributes to our understanding of multimorbidity among sexual minority adults 

of various ages. Consistent with our hypothesis, our main analyses found that gay, lesbian, 

and bisexual participants had higher odds of multimorbidity compared to heterosexual adults 

of the same sex. Our exploratory analyses examining sexual identity differences in 

multimorbidity by age groups found the odds of multimorbidity were higher among lesbian 
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women under the age of 60 and bisexual men and women under the age of 50. Despite 

higher odds of reporting multimorbidity between the ages of 18–29, men who identified 

their sexual identity as “other” had similar or lower multimorbidity than heterosexual men as 

they aged.

Our findings corroborate previous evidence that bisexual women are more likely to have 

multimorbidity than heterosexual women. Previous studies have reported conflicting 

evidence for differences in multimorbidity when comparing lesbian women and sexual 

minority men to heterosexual adults of the same sex. Analyzing data from the National 

Health Interview Survey, Gonzales et al. (2016) and Fredriksen-Goldsen et al. (2017) found 

that lesbian and bisexual women were more likely than heterosexual women to report having 

two or more chronic diseases. However, they found no differences between sexual minority 

and heterosexual men. In contrast, Han et al. (2020) found that gay men as well as bisexual 

men and women, but not lesbian women, were more likely to report multimorbidity than 

their heterosexual peers. Altogether, the existing evidence has consistently found elevated 

odds of multimorbidity among bisexual women.

Further, lesbian, gay, and bisexual adults in the present study had higher odds of reporting 

multimorbidity than their heterosexual peers but the magnitude of this association was 

consistently greater among bisexual adults. One possible explanation is that bisexual adults 

experience stigma and rejection from both heterosexual and gay/lesbian communities and 

peers that can increase their risk for negative health outcomes (Bostwick, 2012). Previous 

work has found that bisexual adults experience worse health outcomes than heterosexual and 

gay/lesbian adults, including mood disorders (Bostwick et al., 2010), short sleep duration 

(Caceres, Hickey, et al., 2019; Caceres & Hickey, 2019), substance use (Talley et al., 2016), 

and higher cardiovascular disease risk (Caceres et al., 2018b). Our findings indicate that 

bisexual adults may be at greatest risk for multimorbidity. Future studies should assess 

factors that contribute to this observed difference to better understand how to prevent 

multimorbidity in bisexual individuals.

Our exploratory analyses stratified by age found odds of multimorbidity observed in lesbian 

women and bisexual participants in the main analyses were attenuated with age. Lesbian 

women over the age of 60 and bisexual participants over the age of 50 had no differences in 

multimorbidity compared to heterosexual peers. There are several possible explanations for 

these results. First, given the higher rates of multimorbidity among lesbian women under 60 

and bisexual men and women under 50, it is possible that due to greater exposure to adverse 

life experiences such as minority stressors, these populations experience higher mortality 

rates prior to entering old age. Although we were unable to assess minority stressors in the 

present study, data from population-based studies indicate that exposure to greater perceived 

discrimination is associated with higher mortality in the general population (Barnes et al., 

2008; Farmer et al., 2019). Previous evidence has identified higher rates of mortality among 

sexual minority women compared to heterosexual women. Using data on postmenopausal 

women (ages 50–79) from the Women’s Health Initiative, investigators found sexual 

minority women had higher rates of all-cause and cancer-specific mortality relative to 

heterosexual women (Lehavot et al., 2016). Previous studies have also found sexual minority 

women have higher breast cancer mortality than heterosexual women (Boehmer et al., 2013; 
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Cochran & Mays, 2012). To date, no studies have examined discrimination or other minority 

stressors as predictors of mortality in sexual minority adults. Older sexual minority 

participants in our study might represent a subset of individuals that were generally healthier 

across the life course than sexual minority individuals who did not survive into old age. As 

age is a strong predictor of multimorbidity it is also possible that as sexual minority and 

heterosexual participants age, the differences in multimorbidity we observed in younger 

group may attenuate.

Moreover, our measure of multimorbidity included depressive disorder. Depression and 

other mental health diagnoses are commonly included in multimorbidity measures (Afshar et 

al., 2015; Johnston et al., 2019; Schiøtz et al., 2017). However, there is evidence that older 

sexual minority adults (defined as ≥ 50 years old) report a lower prevalence of depression 

than their younger counterparts (Monin et al., 2017). Crisis competence theory posits that as 

they age sexual minority adults develop coping skills that buffer the negative effects of stress 

on their wellbeing. Greater crisis competence has been identified as a potential explanation 

for differences in mental health outcomes between older and young sexual minority adults 

(Caceres & Frank, 2016; Friend, 1991). We conducted additional analyses to identify if a 

higher prevalence of depressive disorder among lesbian women under 60 and bisexual adults 

under 50 explained the higher odds of multimorbidity found in those groups. We found that 

lesbian women and gay and bisexual men had a higher prevalence of depressive disorder 

than heterosexual adults of the same sex at all ages, except age ≥ 80 years. Bisexual women 

had a higher prevalence of depressive disorder than heterosexual women at all ages, except 

age ≥ 70 years. We conclude that depressive disorder alone does not explain the sexual 

identity differences in multimorbidity we found across age groups. This study supports the 

need for future research that replicates our analyses to investigate whether sexual identity 

differences in multimorbidity are consistent across different samples and to investigate 

potential explanations for these differences.

Our findings contribute to understanding of the health of individuals who identify their 

sexual identity as something other than gay/lesbian, bisexual, or heterosexual. To our 

knowledge, this is the first study to examine multimorbidity in that group. We found no 

differences in multimorbidity between women who identified their sexual identity as “other” 

relative to heterosexual women over the age of 30. Among men, we found that those who 

identified their sexual identity as “other” had lower odds of multimorbidity relative to 

heterosexual men between ages 50–59 and 70–59. Reasons for these differences are not 

well-understood and should be investigated further. However, it is likely that 

misclassification of sexual identity may have occurred among individuals who identified 

their sexual identity as “other”. For instance, in the BRFSS these individuals were generally 

older than their heterosexual counterparts. Also, individuals that comprised this group may 

represent a number of sexual identities (e.g., queer, questioning) who may differ from one 

another in significant ways. The response options provided for the sexual identity item in 

BRFSS are not inclusive of all sexual identities. This is especially true for younger sexual 

minority adults who are more likely to identify their sexual identity as queer (Goldberg et 

al., 2020). Therefore, more research is needed to understand characteristics of individuals 

that identify their sexual identity as “other” in nationally representative surveys such as the 

BRFSS.
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Implications for Practice and Research

Our findings have important implications for future research on multimorbidity in sexual 

minority adults across the life course. Despite higher rates of risk factors for chronic 

diseases including tobacco use (Blosnich et al., 2013), heavy drinking (Caceres, Makarem, 

et al., 2019; Dermody et al., 2014), and sleep disturbances (Butler et al., 2020; Caceres, 

Hickey, et al., 2019), the study of multimorbidity among sexual minority adults is limited. 

Even fewer studies have examined the experiences of sexual minority adults with 

multimorbidity. Findings from qualitative studies indicate that sexual minority adults living 

with chronic disease face unique challenges related to chronic disease management as they 

age, such as discrimination from healthcare professionals, decreased social support from 

biological families, financial insecurity, and isolation from the sexual minority community 

and other sexual minority adults living with chronic disease (Grigorovich, 2015; Jowett & 

Peel, 2009). Findings from previous studies combined with our findings indicate this is an 

important area of future research as sexual minority adults may have increased barriers that 

may limit their access to appropriate care and resources to manage multimorbidity, such as 

higher rates of poverty (Badgett et al., 2019) and delays in seeking medical care due to 

concerns over costs (Dahlhamer et al., 2016).

These data highlight the importance of targeted preventive efforts for sexual minority adults. 

Clinicians should screen young sexual minority adults for risk factors for the development of 

chronic disease and multimorbidity (e.g., tobacco use, short sleep duration). It is also 

important that clinicians understand the environments and communities that their young 

sexual minority adult patients interact with on a daily basis. Sexual minority adults 

experience pervasive marginalization when compared to their heterosexual peers and are 

more likely to be victims of hate crimes and verbal, physical, and sexual abuse over their 

lives (Flores et al., 2020; Katz-Wise & Hyde, 2012). Strengthening resiliencies (e.g., 

community connectedness) has been suggested as a strategy to potentiate the effectiveness of 

health promotion interventions among sexual minority individuals (Herrick et al., 2014). 

Clinicians should additionally educate sexual minority adults on their risk factors for 

development of multimorbidity while assessing their access to important supports (e.g., 

mental, emotional). Assessment of sexual orientation in clinical settings has been identified 

as a challenge to providing culturally competent care for sexual minority adults (Bosse et al., 

2018). Routine assessment of sexual orientation among clinicians is critical to providing 

culturally appropriate care to patients who identify as a sexual minority and determining 

which sexual minority individuals are at greatest risk for multimorbidity.

Limitations

Despite its strengths, the study has several limitations. The cross-sectional nature of the 

BRFSS limits our ability to determine causality and precludes the examination of potential 

mediators of the identified associations between sexual minority identity and multimorbidity 

(e.g., chronic disease self-management). The limited response options to the sexual identity 

item in BRFSS warrant additional work focused on better understanding individuals that 

comprise the “other” sexual identity group.
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Given that the BRFSS does not include measures of minority stress, we were unable to 

examine associations between minority stressors and multimorbidity. It is possible that the 

higher rates of multimorbidity observed among sexual minority adults in the present study 

may be attributed to exposure to minority stressors. Indeed, analyzing data from the National 

Health, Aging, & Sexuality Study, investigators found that among sexual minority older 

adults those with greater concealment and internalized homophobia were more likely to 

report a higher number of chronic diseases (Hoy-Ellis & Fredriksen-Goldsen, 2016). That 

work supports the need to examine the link between minority stressors and multimorbidity 

in sexual minority populations.

Our measure of multimorbidity included 13 diseases, therefore, the addition of other chronic 

diseases may produce different results. For instance, HIV status was not assessed in the 

BRFSS. Due to evidence of higher rates of HIV among gay and bisexual men (Centers for 

Disease Control and Prevention, 2019b) and the high prevalence of multimorbidity among 

people living with HIV (Chichetto et al., 2020; Navon, 2018), it is likely that we 

underestimated the prevalence of multimorbidity among these groups. Similarly, consistent 

with previous studies on multimorbidity in the general population we included obesity (as 

determined by BMI) in our measure of multimorbidity (Koyanagi et al., 2014). However, 

recent meta-analyses concluded that despite its widespread use in clinical practice and 

research, BMI is an inaccurate measure of abdominal obesity (Ashwell et al., 2012; Sommer 

et al., 2020). Other indices of body fat (such as waist-to-hip ratio) may be better screening 

tools for obesity. Future work is needed to determine whether inclusion of obesity, based on 

elevated BMI, in multimorbidity measures is appropriate.

Moreover, although there is evidence that transgender adults have higher multimorbidity 

than their cisgender heterosexual peers (Dragon et al., 2017), the focus of this paper was on 

cisgender adults. Future research should replicate our analyses in a sample of transgender 

adults. In particular, it is important to examine whether odds of multimorbidity differ 

between transgender sexual minority adults versus their transgender heterosexual peers.

Conclusion

In a population-based sample we found higher odds of multimorbidity among cisgender gay, 

lesbian, and bisexual participants in our main analyses. However, our exploratory analyses 

found that sexual identity differences in the odds of multimorbidity differed by age. Most 

notably, differences in multimorbidity between cisgender sexual minority and heterosexual 

participants were greater among lesbian women under the age of 60 and bisexual men and 

women under the age of 50 compared to heterosexual adults within the same age group and 

of the same sex. This study highlights the need for early prevention of chronic disease risk 

factors among young sexual minority individuals. Clinicians should be aware of sexual 

minority adults’ increased risk of multimorbidity. Future research should investigate 

potential reasons for the sexual identity differences in multimorbidity identified in the 

present study.
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Refer to Web version on PubMed Central for supplementary material.

Caceres et al. Page 11

J Aging Health. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

Administration for Community Living. (2020). 2019 profile of older Americans (Issue May).

Afshar S, Roderick PJ, Kowal P, Dimitrov BD, & Hill AG (2015). Multimorbidity and the inequalities 
of global ageing: A cross-sectional study of 28 countries using the World Health Surveys. BMC 
Public Health, 15(1), 1–10. 10.1186/s12889-015-2008-7 [PubMed: 25563658] 

Aldridge MD, & Bradley EH (2017). Epidemiology and patterns of care at the end of life: Rising 
complexity, shifts in care patterns and sites of death. Health Affairs, 36(7), 1175–1183. 10.1377/
hlthaff.2017.0182 [PubMed: 28679803] 

Ashwell M, Gunn P, & Gibson S (2012). Waist-to-height ratio is a better screening tool than waist 
circumference and BMI for adult cardiometabolic risk factors: Systematic review and meta-analysis. 
Obesity Reviews, 13(3), 275–286. 10.1111/j.1467-789X.2011.00952.x [PubMed: 22106927] 

Badgett MV,L, Choi SK, & Wilson BDM (2019). LGBT poverty in the United States: A study of 
differences between sexual orientation and gender identity groups. October. https://
williamsinstitute.law.ucla.edu/wp-content/uploads/National-LGBT-Poverty-Oct-2019.pdf?
utm_campaign=hsric&utm_medium=email&utm_source=govdelivery

Bähler C, Huber CA, Brüngger B, & Reich O (2015). Multimorbidity, health care utilization and costs 
in an elderly community-dwelling population: A claims data based observational study. BMC 
Health Services Research, 15(1), 1–12. 10.1186/s12913-015-0698-2 [PubMed: 25603697] 

Barnes LL, Mendes De Leon CF, Lewis TT, Bienias JL, Wilson RS, & Evans DA (2008). Perceived 
disacrimination and mortality in a population-based study of older adults. American Journal of 
Public Health, 98(7), 1241–1247. 10.2105/AJPH.2007.114397 [PubMed: 18511732] 

Blosnich J, Lee JGL, & Horn K (2013). A systematic review of the aetiology of tobacco disparities for 
sexual minorities. Tobacco Control, 22(2), 66–73. 10.1136/tobaccocontrol-2011-050181 [PubMed: 
22170335] 

Boehmer U, Ozonoff A, & Miao X (2013). Breast cancer mortality’s association with sexual 
orientation. Sexuality Research and Social Policy, 10(4), 279–284. 10.1007/s13178-013-0126-5

Bosse JD, Leblanc RG, Jackman K, & Bjarnadottir RI (2018). Benefits of implementing and 
improving collection of sexual orientation and gender identity data in electronic health records. 
CIN - Computers Informatics Nursing, 36(6), 267–274. 10.1097/CIN.0000000000000417

Bostwick WB (2012). Assessing bisexual stigma and mental health status: A brief report. Journal of 
Bisexuality, 12(2), 214–222. 10.1080/15299716.2012.674860 [PubMed: 24683314] 

Bostwick WB, Boyd CJ, Hughes TL, & McCabe SE (2010). Dimensions of sexual orientation and the 
prevalence of mood and anxiety disorders in the United States. American Journal of Public Health, 
100(3), 468–475. 10.2105/AJPH.2008.152942 [PubMed: 19696380] 

Braun H, Nash R, Tangpricha V, Brockman J, Ward K, & Goodman M (2017). Cancer in transgender 
people: Evidence and methodological considerations. Epidemiologic Reviews, 39(1), 93–107. 
10.1093/epirev/mxw003 [PubMed: 28486701] 

Brooks VR (1981). Minority stress and lesbian women. Lexington Books.

Butler ES, McGlinchey E, & Juster R-P (2020). Sexual and gender minority sleep: A narrative review 
and suggestions for future research. Journal of Sleep Research, 29(1), e12928. 10.1111/jsr.12928 
[PubMed: 31626363] 

Caceres BA, & Frank MO (2016). Successful ageing in lesbian, gay and bisexual older people: A 
concept analysis. International Journal of Older People Nursing, 11(3). 10.1111/opn.12108

Caceres Billy A., Brody AA, Halkitis PN, Dorsen C, Yu G, & Chyun DA (2018). Cardiovascular 
disease risk in sexual minority women (18–59 years old): Findings from the National Health and 
Nutrition Examination Survey (2001–2012). Women’s Health Issues, 28(4), 333–341. 10.1016/
j.whi.2018.03.004 [PubMed: 29661697] 

Caceres Billy A., Hickey KT, Heitkemper EM, & Hughes TL (2019). An intersectional approach to 
examine sleep duration in sexual minority adults in the United States: Findings from the 
Behavioral Risk Factor Surveillance System. Sleep Health, 5(6), 621–629. 10.1016/
j.sleh.2019.06.006 [PubMed: 31377249] 

Caceres Billy A., Streed CG, Corliss HL, Lloyd-Jones DM, Matthews PA, Mukherjee M, Poteat T, 
Rosendale N, & Ross LM (2020). Assessing and addressing cardiovascular health in LGBTQ 

Caceres et al. Page 12

J Aging Health. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://williamsinstitute.law.ucla.edu/wp-content/uploads/National-LGBT-Poverty-Oct-2019.pdf?utm_campaign=hsric&utm_medium=email&utm_source=govdelivery
https://williamsinstitute.law.ucla.edu/wp-content/uploads/National-LGBT-Poverty-Oct-2019.pdf?utm_campaign=hsric&utm_medium=email&utm_source=govdelivery
https://williamsinstitute.law.ucla.edu/wp-content/uploads/National-LGBT-Poverty-Oct-2019.pdf?utm_campaign=hsric&utm_medium=email&utm_source=govdelivery


adults: A Scientific Statement from the American Heart Association. Circulation, 2747–2757. 
10.1161/CIR.0000000000000914

Caceres Billy A, Brody AA, Halkitis PN, Dorsen C, Yu G, & Chyun DA (2018). Sexual orientation 
differences in modifiable risk factors for cardiovascular disease and cardiovascular disease 
diagnoses in men. LGBT Health, 5(5), 284–294. 10.1089/lgbt.2017.0220 [PubMed: 29889585] 

Caceres Billy A, & Hickey KT (2019). Examining sleep duration and sleep health among sexual 
minority and heterosexual adults: Findings from NHANES (2005–2014). Behavioral Sleep 
Medicine, 1–13. 10.1080/15402002.2019.1591410

Caceres Billy A, Makarem N, Hickey KT, Hughes TL (2019). Cardiovascular disease disparities in 
sexual minority adults: An examination of the Behavioral Risk Factor Surveillance System (2014–
2016). American Journal of Health Promotion, 33(4), 576–585. 10.1177/0890117118810246 
[PubMed: 30392384] 

Caceres Billy A, Markovic N, Edmondson D, & Hughes TL (2019). Sexual identity, adverse life 
experiences, and cardiovascular health in women. The Journal of Cardiovascular Nursing, 34(5), 
380–389. 10.1097/JCN.0000000000000588 [PubMed: 31246631] 

Centers for Disease Control and Prevention. (2015a). Behavioral Risk Factor Surveillance System 
2014 summary data quality report. https://www.cdc.gov/brfss/annual_data/2016/pdf/2016-sdqr.pdf

Centers for Disease Control and Prevention. (2015b). Behavioral Risk Factor Surveillance System 
2015 summary data quality report. https://www.cdc.gov/brfss/annual_data/annual_2015.html

Centers for Disease Control and Prevention. (2017). Behavioral Risk Factor Surveillance System: 2016 
summary data quality report. https://www.cdc.gov/brfss/annual_data/2016/pdf/2016-sdqr.pdf

Centers for Disease Control and Prevention. (2018a). Behavioral Risk Factor Surveillance System. 
https://www.cdc.gov/brfss/index.html

Centers for Disease Control and Prevention. (2018b). Behavioral Risk Factor Surveillance System 
2017 Summary Data Quality Report. 10.1016/S1002-0721(12)60179-3

Centers for Disease Control and Prevention. (2018c). The Behavioral Risk Factor Surveillance System: 
Complex sampling weights and preparing 2017 BRFSS module data for analysis (Issue July).

Centers for Disease Control and Prevention. (2019a). Behavioral Risk Factor Surveillance System 
2018 Summary Data Quality Report. 10.1016/S1002-0721(12)60179-3

Centers for Disease Control and Prevention. (2019b). HIV and gay and bisexual men. https://
www.cdc.gov/hiv/group/msm/index.html

Centers for Disease Control and Prevention. (2020). Defining adult overweight and obesity. https://
www.cdc.gov/obesity/adult/defining.html

Centers for Medicare and Medicaid Services. (2017). Multiple chronic conditions. https://
www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-
Conditions/MCC_Main

Chichetto NE, Polanka BM, So-Armah KA, Sung M, Stewart JC, Koethe JR, Edelman EJ, Tindle HA, 
& Freiberg MS (2020). Contribution of Behavioral Health Factors to Non-AIDS-Related 
Comorbidities: an Updated Review. Current HIV/AIDS Reports. 10.1007/s11904-020-00498-y

Cochran SD, & Mays VM (2012). Risk of breast cancer mortality among women cohabiting with same 
sex partners: Findings from the national health interview survey, 1997–2003. Journal of Women’s 
Health, 21(5), 528–533. 10.1089/jwh.2011.3134

Dahlhamer JM, Galinsky AM, Joestl SS, & Ward BW (2016). Barriers to health care among adults 
identifying as sexual minorities: A US national study. American Journal of Public Health, 106(6), 
1116–1122. 10.2105/AJPH.2016.303049 [PubMed: 26985623] 

Dermody SS, Marshal MP, Cheong J, Burton C, Hughes T, Aranda F, & Friedman MS (2014). 
Longitudinal disparities of hazardous drinking between sexual minority and heterosexual 
individuals from adolescence to young adulthood. Journal of Youth and Adolescence, 43(1), 30–
39. 10.1007/s10964-013-9905-9 [PubMed: 23325141] 

Dragon CN, Guerino P, Ewald E, & Laffan AM (2017). Transgender medicare beneficiaries and 
chronic conditions: Exploring fee-for-service claims data. LGBT Health, 4(6), 404–411. 10.1089/
lgbt.2016.0208 [PubMed: 29125908] 

Caceres et al. Page 13

J Aging Health. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/brfss/annual_data/2016/pdf/2016-sdqr.pdf
https://www.cdc.gov/brfss/annual_data/annual_2015.html
https://www.cdc.gov/brfss/annual_data/2016/pdf/2016-sdqr.pdf
https://www.cdc.gov/brfss/index.html
https://www.cdc.gov/hiv/group/msm/index.html
https://www.cdc.gov/hiv/group/msm/index.html
https://www.cdc.gov/obesity/adult/defining.html
https://www.cdc.gov/obesity/adult/defining.html
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-Conditions/MCC_Main
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-Conditions/MCC_Main
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-Conditions/MCC_Main


Dugoff EH, Canudas-Romo V, Buttorff C, Leff B, & Anderson GF (2014). Multiple chronic conditions 
and life expectancy: A life table analysis. Medical Care, 52(8), 688–694. 10.1097/
MLR.0000000000000166 [PubMed: 25023914] 

Fabbri E, Zoli M, Gonzalez-Freire M, Salive ME, Studenski SA, & Ferrucci L (2015). Aging and 
multimorbidity: New tasks, priorities, and frontiers for integrated gerontological and clinical 
research. Journal of the American Medical Directors Association, 16(8), 640–647. 10.1016/
j.jamda.2015.03.013 [PubMed: 25958334] 

Farmer HR, Wray LA, & Thomas JR (2019). Do race and everyday discrimination predict mortality 
risk? Evidence from the Health and Retirement Study. Gerontology and Geriatric Medicine, 5, 
233372141985566. 10.1177/2333721419855665

Flores AR, Langton L, Meyer IH, & Romero AP (2020). Victimization rates and traits of sexual and 
gender minorities in the United States: Results from the National Crime Victimization Survey, 
2017. Science Advances, 6(40), eaba6910. 10.1126/sciadv.aba6910 [PubMed: 33008905] 

Fox MH, & Reichard A (2013). Disability, health, and multiple chronic conditions among people 
eligible for both Medicare and Medicaid, 2005–2010. Preventing Chronic Disease, 10(9), 1–14. 
10.5888/pcd10.130064

Fredriksen-Goldsen KI, Kim H-J, Barkan SE, Muraco A, & Hoy-Ellis CP (2013). Health disparities 
among lesbian, gay, and bisexual older adults: Results from a population-based study. American 
Journal of Public Health, 103(10), 1802–1809. 10.2105/AJPH.2012.301110 [PubMed: 23763391] 

Fredriksen-Goldsen KI, Kim H-J, Shui C, & Bryan AEB (2017). Chronic health conditions and key 
health indicators among lesbian, gay, and bisexual older US adults, 2013–2014. American Journal 
of Public Health, 107(8), 1332–1338. 10.2105/AJPH.2017.303922 [PubMed: 28700299] 

Friend RA (1991). Older Lesbian and Gay People: A Theory of Successful Aging. Journal of 
Homosexuality, 20(3–4), 99–118. 10.1300/J082v20n03

Gallacher KI, McQueenie R, Nicholl B, Jani BD, Lee D, & Mair FS (2018). Risk Factors and 
Mortality Associated with Multimorbidity in People with Stroke or Transient Ischaemic Attack: A 
Study of 8,751 UK Biobank Participants. Journal of Comorbidity, 8(1), 1–8. 10.15256/
joc.2018.8.129 [PubMed: 29492397] 

Goldberg SK, Rothblum ED, Russell ST, & Meyer IH (2020). Exploring the Q in LGBTQ: 
Demographic characteristic and sexuality of queer people in a U.S. representative sample of sexual 
minorities. Psychology of Sexual Orientation and Gender Diversity, 7(1), 101–112. 10.1037/
sgd0000359

Gonzales G, Przedworski J, & Henning-Smith C (2016). Comparison of health and health risk factors 
between lesbian, gay, and bisexual adults and heterosexual adults in the United States: Results 
from the National Health Interview Survey. JAMA Internal Medicine, 176(9), 1344–1351. 
10.1001/jamainternmed.2016.3432 [PubMed: 27367843] 

Gonzales G, & Zinone R (2018). Cancer diagnoses among lesbian, gay, and bisexual adults: results 
from the 2013–2016 National Health Interview Survey. Cancer Causes & Control, 29(9), 845–854. 
10.1007/s10552-018-1060-x [PubMed: 30043193] 

Griffith LE, Raina P, Levasseur M, Sohel N, Payette H, Tuokko H, van den Heuvel E, Wister A, 
Gilsing A, & Patterson C (2017). Functional disability and social participation restriction 
associated with chronic conditions in middle-aged and older adults. Journal of Epidemiology and 
Community Health, 71(4), 381–389. 10.1136/jech-2016-207982 [PubMed: 27754857] 

Grigorovich A (2015). Restricted Access: Older Lesbian and Bisexual Women’s Experiences With 
Home Care Services. Research on Aging, 37(7), 763. 10.1177/0164027514562650 [PubMed: 
25651592] 

Gupta N, & Sheng Z (2020). Disparities in the hospital cost of cardiometabolic diseases among 
lesbian, gay, and bisexual Canadians: A population-based cohort study using linked data. Canadian 
Journal of Public Health. 10.17269/s41997-020-00296-4

Han BH, Duncan DT, Arcila-Mesa M, & Palamar JJ (2020). Co-occurring mental illness, drug use, and 
medical multimorbidity among lesbian, gay, and bisexual middle-aged and older adults in the 
United States: A nationally representative study. BMC Public Health, 20(1), 1123. 10.1186/
s12889-020-09210-6 [PubMed: 32746891] 

Caceres et al. Page 14

J Aging Health. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Hartman M, Martin AB, Benson J, & Catlin A (2020). National health care spending in 2018: Growth 
driven by accelerations in Medicare and private insurance spending. Health Affairs, 39(1), 8–17. 
10.1377/hlthaff.2019.01451 [PubMed: 31804875] 

Herrick AL, Egan JE, Coulter RWS, Friedman MR, & Stall R (2014). Raising sexual minority youths’ 
health levels by incorporating resiliencies into health promotion efforts. American Journal of 
Public Health, 104(2), 206–210. 10.2105/AJPH.2013.301546 [PubMed: 24328652] 

Hoy-Ellis CP, & Fredriksen-Goldsen KI (2016). Lesbian, gay, & bisexual older adults: linking internal 
minority stressors, chronic health conditions, and depression. Aging & Mental Health, 20(11), 
1119–1130. 10.1080/13607863.2016.1168362 [PubMed: 27050776] 

Jackson CA, Dobson AJ, Tooth LR, & Mishra GD (2016). Lifestyle and socioeconomic determinants 
of multimorbidity patterns among mid-aged women: A longitudinal study. PLoS ONE, 11(6), 1–
16. 10.1371/journal.pone.0156804

James SE, Herman JL, Rankin S, Keisling M, Mottet L, & Anafi M (2016). The Report of the 2015 
U.S. Transgender Survey. https://www.transequality.org/sites/default/files/docs/USTS-Full-Report-
FINAL.PDF

Johnston MC, Crilly M, Black C, Prescott GJ, & Mercer SW (2019). Defining and measuring 
multimorbidity: a systematic review of systematic reviews. European Journal of Public Health, 
29(1), 182–189. 10.1093/eurpub/cky098 [PubMed: 29878097] 

Jowett A, & Peel E (2009). Chronic Illness in non-heterosexual contexts: An online survey of 
experiences. Feminism & Psychology, 19(4), 454–474. 10.1177/0959353509342770

Katikireddi SV, Skivington K, Leyland AH, Hunt K, & Mercer SW (2017). The contribution of risk 
factors to socioeconomic inequalities in multimorbidity across the lifecourse: A longitudinal 
analysis of the twenty-07 cohort. BMC Medicine, 15(1), 1–10. 10.1186/s12916-017-0913-6 
[PubMed: 28049467] 

Katz-Wise SL, & Hyde JS (2012). Victimization experiences of lesbian, gay, and bisexual individuals: 
A meta-analysis. Journal of Sex Research, 49(2–3), 142–167. 10.1080/00224499.2011.637247 
[PubMed: 22380586] 

Kidd JD, Levin FR, Dolezal C, Hughes TL, & Bockting WO (2019). Understanding predictors of 
improvement in risky drinking in a U.S. multi-site, longitudinal cohort study of transgender 
individuals: Implications for culturally-tailored prevention and treatment efforts. Addictive 
Behaviors, 96, 68–75. 10.1016/j.addbeh.2019.04.017 [PubMed: 31039507] 

King DE, Xiang J, & Pilkerton CS (2018). Multimorbidity trends in United States adults, 1988–2014. 
Journal of the American Board of Family Medicine, 31(4), 503–513. 10.3122/
jabfm.2018.04.180008 [PubMed: 29986975] 

Kochanek KD, Anderson RM, & Arias E (2020). Changes in life expectancy at birth, 2010–2018. In 
Health E-stats (Issue Table 3).

Koroukian SM, Warner DF, Owusu C, & Given CW (2015). Multimorbidity redefined: Prospective 
health outcomes and the cumulative effect of co-occurring conditions. Preventing Chronic Disease, 
12(4), 1–12. 10.5888/pcd12.140478

Koyanagi A, Garin N, Olaya B, Ayuso-Mateos JL, Chatterji S, Leonardi M, Koskinen S, Tobiasz-
Adamczyk B, & Haro JM (2014). Chronic conditions and sleep problems among adults aged 50 
years or over in nine countries: A multi-country study. PloS One, 9(12), e114742. 10.1371/
journal.pone.0114742 [PubMed: 25478876] 

Lehavot K, Rillamas-Sun E, Weitlauf J, Kimerling R, Wallace RB, Sadler AG, Woods NF, Shipherd 
JC, Mattocks K, Cirillo DJ, Stefanick ML, & Simpson TL (2016). Mortality in postmenopausal 
women by sexual orientation and Veteran status. The Gerontologist, 56 Suppl 1(Suppl 1), S150–
62. 10.1093/geront/gnv125 [PubMed: 26768389] 

Lim E, Gandhi K, Davis J, & Chen JJ (2018). Prevalence of chronic conditions and multimorbidities in 
a geographically defined geriatric population with diverse races and ethnicities. Journal of Aging 
and Health, 30(3), 421–444. 10.1177/0898264316680903 [PubMed: 27913765] 

Liu H, Chen I-C, Wilkinson L, Pearson J, & Zhang Y (2019). Sexual orientation and diabetes during 
the transition to adulthood. LGBT Health, 6(5), 227–234. 10.1089/lgbt.2018.0153 [PubMed: 
31170023] 

Caceres et al. Page 15

J Aging Health. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.transequality.org/sites/default/files/docs/USTS-Full-Report-FINAL.PDF
https://www.transequality.org/sites/default/files/docs/USTS-Full-Report-FINAL.PDF


Meyer IH (2003). Prejudice, social stress, and mental health in lesbian, gay, and bisexual populations: 
Conceptual issues and research evidence. Psychological Bulletin, 129(5), 674–697. 
10.1037/0033-2909.129.5.674 [PubMed: 12956539] 

Monin JK, Mota N, Levy B, Pachankis J, & Pietrzak RH (2017). Older age associated with mental 
health resiliency in sexual minority US Veterans. The American Journal of Geriatric Psychiatry, 
25(1), 81–90. 10.1016/j.jagp.2016.09.006 [PubMed: 27769835] 

National Institutes of Health. (2020). Strategic plan to advance research on the health and well-being 
of sexual & gender minorities: Fiscal years 2021–2025.

Navon L (2018). Hospitalization trends and comorbidities among people with hiv/aids compared with 
the overall hospitalized population, illinois, 2008–2014. Public Health Reports, 133(4), 442–451. 
10.1177/0033354918777254 [PubMed: 29913100] 

Office of Disease Prevention and Health Promotion. (2020). Lesbian, gay, bisexual and transgender 
health. https://www.healthypeople.gov/2020/topics-objectives/topic/lesbian-gay-bisexual-and-
transgender-health

Parekh AK, & Goodman RA (2013). The HHS strategic framework on multiple chronic donditions: 
Genesis and focus on research. Journal of Comorbidity, 3(2), 22–29. 10.15256/joc.2013.3.20 
[PubMed: 29090143] 

Picco L, Achilla E, Abdin E, Chong SA, Vaingankar JA, McCrone P, Chua HC, Heng D, Magadi H, 
Ng LL, Prince M, & Subramaniam M (2016). Economic burden of multimorbidity among older 
adults: Impact on healthcare and societal costs. BMC Health Services Research, 16(1), 1–12. 
10.1186/s12913-016-1421-7 [PubMed: 26728278] 

Plöderl M, & Tremblay P (2015). Mental health of sexual minorities: A systematic review. 
International Review of Psychiatry, 27, 367–385. 10.3109/09540261.2015.1083949 [PubMed: 
26552495] 

Quiñones AR, Botoseneanu A, Markwardt S, Nagel CL, Newsom JT, Dorr DA, & Allore HG (2019). 
Racial/ethnic differences in multimorbidity development and chronic disease accumulation for 
middle-aged adults. PLoS ONE, 14(6), 1–13. 10.1371/journal.pone.0218462

Sakib MN, Shooshtari S, St. John P, & Menec V (2019). The prevalence of multimorbidity and 
associations with lifestyle factors among middle-aged Canadians: an analysis of Canadian 
Longitudinal Study on Aging data. BMC Public Health, 19(1), 243. 10.1186/s12889-019-6567-x 
[PubMed: 30819126] 

Schiøtz ML, Stockmarr A, Høst D, Glümer C, & Frølich A (2017). Social disparities in the prevalence 
of multimorbidity - A register-based population study. BMC Public Health, 17(1), 1–11. 10.1186/
s12889-017-4314-8 [PubMed: 28049454] 

Simoni JM, Smith L, Oost KM, Lehavot K, & Fredriksen-Goldsen K (2017). Disparities in physical 
health conditions among lesbian and bisexual women: A systematic review of population-based 
studies. Journal of Homosexuality, 64(1), 32–44. 10.1080/00918369.2016.1174021 [PubMed: 
27074088] 

Sommer I, Teufer B, Szelag M, Nussbaumer-Streit B, Titscher V, Klerings I, & Gartlehner G (2020). 
The performance of anthropometric tools to determine obesity: A systematic review and meta-
analysis. Scientific Reports, 10(1), 1–12. 10.1038/s41598-020-69498-7 [PubMed: 31913322] 

Talley AE, Grimaldo G, Wilsnack SC, Hughes TL, & Kristjanson AF (2016). Childhood victimization, 
internalizing symptoms, and substance use among women who identify as mostly heterosexual. 
LGBT Health, 3(4), 266–274. 10.1089/lgbt.2015.0073 [PubMed: 27269733] 

Tann SS, Yabiku ST, Okamoto SK, & Yanow J (2007). Triadd: The risk for alcohol abuse, depression, 
and diabetes multimorbidity in the American Indian and Alaska native population. American 
Indian and Alaska Native Mental Health Research, 14(1), 1–23. 10.5820/aian.1401.2007.5

Ward BW, Joestl SS, Galinsky AM, & Dahlhamer JM (2015). Selected diagnosed chronic conditions 
by sexual orientation: A national study of US Adults, 2013. Preventing Chronic Disease, 12(Mcc), 
E192. 10.5888/pcd12.150292 [PubMed: 26542144] 

World Health Organization. (2014). Global status report on noncommunicable diseases 2014. https://
doi.org/ISBN9789241564854

Caceres et al. Page 16

J Aging Health. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.healthypeople.gov/2020/topics-objectives/topic/lesbian-gay-bisexual-and-transgender-health
https://www.healthypeople.gov/2020/topics-objectives/topic/lesbian-gay-bisexual-and-transgender-health
https://doi.org/ISBN9789241564854
https://doi.org/ISBN9789241564854


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Caceres et al. Page 17

Ta
b

le
 1

.

Se
xu

al
 id

en
tit

y 
di

ff
er

en
ce

s 
fo

r 
de

m
og

ra
ph

ic
s 

ch
ar

ac
te

ri
st

ic
s,

 s
m

ok
in

g 
st

at
us

, h
ea

lth
ca

re
 u

til
iz

at
io

n,
 a

nd
 m

ul
tim

or
bi

di
ty

 a
m

on
g 

w
om

en
, B

eh
av

io
ra

l R
is

k 

Fa
ct

or
 S

ur
ve

ill
an

ce
 S

ys
te

m
 2

01
4–

20
18

 (
N

=
37

5,
60

9)

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

H
et

er
os

ex
ua

l
(n

=3
62

,2
56

)
L

es
bi

an
(n

=4
,5

00
)

H
et

er
os

ex
ua

l
vs

. L
es

bi
an

p-
va

lu
e

B
is

ex
ua

l
(n

=6
,9

88
)

H
et

er
os

ex
ua

l
vs

. B
is

ex
ua

l
p-

va
lu

e

“O
th

er
” 

se
xu

al
 id

en
ti

ty
(n

 =
 1

,8
65

)

H
et

er
os

ex
ua

l
vs

. “
O

th
er

” 
se

xu
al

 id
en

ti
ty

p-
va

lu
e

A
ge

 c
at

eg
or

ie
s 

(w
ei

gh
te

d 
%

)

 
18

–2
9

13
.8

%
27

.0
%

<0
.0

01
47

.0
%

<0
.0

01
23

.3
%

<0
.0

01

 
30

–3
9

16
.1

%
15

.0
%

24
.3

%
14

.9
%

 
40

–4
9

17
.3

%
18

.4
%

12
.8

%
13

.1
%

 
50

–5
9

20
.3

%
20

.7
%

7.
3%

15
.1

%

 
60

–6
9

17
.4

%
13

.9
%

5.
2%

13
.1

%

 
70

–7
9

10
.4

%
4.

3%
2.

3%
11

.5
%

 
80

 a
nd

 o
ve

r
4.

7%
0.

7%
1.

1%
9.

0%

R
ac

e/
et

hn
ic

ity
 (

w
ei

gh
te

d 
%

)
0.

07
<0

.0
01

<0
.0

01

 
W

hi
te

68
.2

%
64

.3
%

62
.7

%
52

.3
%

 
B

la
ck

12
.9

%
14

.8
%

14
.0

%
11

.9
%

 
L

at
in

o
12

.0
%

12
.0

%
14

.8
%

24
.3

%

 
A

si
an

/P
ac

if
ic

 I
sl

an
de

r
4.

7%
5.

1%
3.

8%
8.

0%

 
O

th
er

 r
ac

e
2.

2%
3.

8%
4.

7%
3.

5%

In
co

m
e 

(w
ei

gh
te

d 
%

)
0.

78
<0

.0
01

<0
.0

01

 
<

$1
5,

00
0

10
.4

%
11

.7
%

14
.8

%
26

.0
%

 
$1

5,
00

0–
24

,9
99

16
.8

%
16

.5
%

24
.6

%
26

.4
%

 
$2

5,
00

0–
34

,9
99

10
.6

%
10

.4
%

11
.4

%
12

.6
%

 
$3

5,
00

0–
49

,9
99

13
.4

%
12

.7
%

13
.5

%
11

.1
%

 
≥ 

$5
0,

00
0

48
.8

%
48

.7
%

35
.7

%
23

.9
%

E
du

ca
tio

n 
(w

ei
gh

te
d 

%
)

<0
.0

01
<0

.0
01

<0
.0

01

 
D

id
 n

ot
 g

ra
du

at
e 

hi
gh

 s
ch

oo
l

9.
7%

8.
3%

10
.6

%
30

.3
%

 
G

ra
du

at
ed

 h
ig

h 
sc

ho
ol

26
.3

%
21

.2
%

25
.4

%
30

.3
%

 
A

tte
nd

ed
 c

ol
le

ge
/te

ch
ni

ca
l c

ol
le

ge
33

.5
%

32
.9

%
39

.2
%

22
.7

%

 
G

ra
du

at
ed

 c
ol

le
ge

/te
ch

ni
ca

l c
ol

le
ge

30
.5

%
37

.6
%

24
.8

%
16

.7
%

R
el

at
io

ns
hi

p 
st

at
us

 (
w

ei
gh

te
d 

%
)

<0
.0

01
<0

.0
01

<0
.0

01

J Aging Health. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Caceres et al. Page 18

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

H
et

er
os

ex
ua

l
(n

=3
62

,2
56

)
L

es
bi

an
(n

=4
,5

00
)

H
et

er
os

ex
ua

l
vs

. L
es

bi
an

p-
va

lu
e

B
is

ex
ua

l
(n

=6
,9

88
)

H
et

er
os

ex
ua

l
vs

. B
is

ex
ua

l
p-

va
lu

e

“O
th

er
” 

se
xu

al
 id

en
ti

ty
(n

 =
 1

,8
65

)

H
et

er
os

ex
ua

l
vs

. “
O

th
er

” 
se

xu
al

 id
en

ti
ty

p-
va

lu
e

 
M

ar
ri

ed
/p

ar
tn

er
ed

56
.6

%
44

.0
%

37
.9

%
42

.9
%

 
D

iv
or

ce
d/

se
pa

ra
te

d
15

.2
%

11
.7

%
13

.8
%

15
.9

%

 
W

id
ow

ed
10

.2
%

2.
3%

3.
0%

15
.3

%

 
Si

ng
le

18
.0

%
42

.0
%

45
.3

%
25

.9
%

E
m

pl
oy

m
en

t s
ta

tu
s 

(w
ei

gh
te

d 
%

)
<0

.0
01

<0
.0

01
<0

.0
01

 
E

m
pl

oy
ed

 o
r 

se
lf

-e
m

pl
oy

ed
53

.7
%

63
.6

%
60

.9
%

42
.6

%

 
U

ne
m

pl
oy

ed
4.

6%
5.

7%
7.

4%
3.

8%

 
H

om
em

ak
er

10
.4

%
3.

2%
6.

4%
12

.8
%

 
St

ud
en

t
4.

3%
6.

7%
12

.8
%

7.
4%

 
R

et
ir

ed
19

.9
%

12
.1

%
4.

7%
19

.7
%

 
U

na
bl

e 
to

 w
or

k
7.

1%
8.

7%
7.

8%
13

.7
%

Sm
ok

in
g 

st
at

us

Sm
ok

in
g 

st
at

us
 (

w
ei

gh
te

d 
%

)
<0

.0
01

<0
.0

01
<0

.0
01

 
C

ur
re

nt
 s

m
ok

er
14

.6
%

23
.7

%
26

.9
%

11
.4

%

 
Fo

rm
er

 s
m

ok
er

22
.8

%
27

.3
%

20
.6

%
14

.4
%

 
N

ev
er

 s
m

ok
er

62
.6

%
49

.0
%

52
.5

%
74

.2
%

H
ea

lt
hc

ar
e 

ac
ce

ss
 a

nd
 u

ti
liz

at
io

n

H
ea

lth
ca

re
 c

ov
er

ag
e 

(w
ei

gh
te

d 
%

)
92

.1
%

91
.2

 %
0.

31
88

.0
%

<0
.0

01
80

.1
%

<0
.0

01

H
ea

lth
ca

re
 d

el
ay

ed
 d

ue
 to

 c
os

ts
 in

 p
as

t y
ea

r 
(w

ei
gh

te
d 

%
)

12
.8

%
16

.3
%

<0
.0

1
23

.3
%

<0
.0

01
18

.7
%

<0
.0

01

R
ou

tin
e 

ch
ec

k-
up

 w
ith

in
 p

as
t y

ea
r 

(w
ei

gh
te

d 
%

)
78

.6
%

74
.0

%
<0

.0
1

70
.0

%
<0

.0
01

77
.8

%
0.

70

M
ul

ti
m

or
bi

di
ty

M
ul

tim
or

bi
di

ty
 (

w
ei

gh
te

d 
%

)
<0

.0
1

<0
.0

01
0.

37

 
N

o 
ch

ro
ni

c 
di

se
as

es
28

.1
%

22
.7

%
20

.2
%

26
.1

%

 
1 

ch
ro

ni
c 

di
se

as
e

26
.8

%
29

.5
%

31
.3

%
25

.4
%

 
M

ul
tim

or
bi

di
ty

45
.1

%
47

.8
%

48
.5

%
48

.5
%

N
ot

e.
 “

O
th

er
” 

se
xu

al
 id

en
tit

y 
re

fe
rs

 to
 w

om
en

 w
ho

 d
id

 n
ot

 id
en

tif
y 

as
 g

ay
/le

sb
ia

n,
 b

is
ex

ua
l, 

or
 h

et
er

os
ex

ua
l. 

B
ol

df
ac

e 
de

no
te

s 
st

at
is

tic
al

 s
ig

ni
fi

ca
nc

e 
de

fi
ne

d 
as

 p
 <

0.
01

. R
ef

er
en

ce
 g

ro
up

 =
 H

et
er

os
ex

ua
l 

w
om

en
.

J Aging Health. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Caceres et al. Page 19

Ta
b

le
 2

.

Se
xu

al
 id

en
tit

y 
di

ff
er

en
ce

s 
fo

r 
de

m
og

ra
ph

ic
s 

ch
ar

ac
te

ri
st

ic
s,

 s
m

ok
in

g 
st

at
us

, h
ea

lth
ca

re
 u

til
iz

at
io

n,
 a

nd
 m

ul
tim

or
bi

di
ty

 a
m

on
g 

m
en

, B
eh

av
io

ra
l R

is
k 

Fa
ct

or
 S

ur
ve

ill
an

ce
 S

ys
te

m
 2

01
4–

20
18

 (
N

=
31

1,
54

2)

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

H
et

er
os

ex
ua

l
(n

=2
99

,7
19

)
G

ay
(n

=6
,6

70
)

H
et

er
os

ex
ua

l
vs

. G
ay

p-
va

lu
e

B
is

ex
ua

l
(n

=3
,9

57
)

H
et

er
os

ex
ua

l
vs

. B
is

ex
ua

l
p-

va
lu

e

“O
th

er
” 

se
xu

al
 id

en
ti

ty
(n

 =
 1

,1
96

)

H
et

er
os

ex
ua

l
vs

. “
O

th
er

” 
se

xu
al

 id
en

ti
ty

p-
va

lu
e

A
ge

 c
at

eg
or

ie
s 

(w
ei

gh
te

d 
%

)
<0

.0
01

<0
.0

01
0.

05

 
18

–2
9

16
.2

%
25

.2
%

36
.1

%
18

.8
%

 
30

–3
9

16
.6

%
17

.8
%

16
.5

%
17

.7
%

 
40

–4
9

17
.3

%
16

.1
%

11
.9

%
17

.0
%

 
50

–5
9

20
.0

%
21

.5
%

15
.1

%
15

.8
%

 
60

–6
9

17
.1

%
13

.8
%

12
.1

%
14

.9
%

 
70

–7
9

9.
2%

4.
2%

5.
3%

9.
1%

 
80

 a
nd

 o
ve

r
3.

6%
1.

4%
3.

0%
6.

7%

R
ac

e/
et

hn
ic

ity
 (

w
ei

gh
te

d 
%

)
0.

11
<0

.0
01

<0
.0

01

 
W

hi
te

68
.9

%
66

.7
%

61
.9

%
46

.0
%

 
B

la
ck

10
.8

%
10

.2
%

12
.7

%
10

.4
%

 
L

at
in

o
12

.9
%

15
.0

%
14

.8
%

33
.5

%

 
A

si
an

/P
ac

if
ic

 I
sl

an
de

r
4.

9%
4.

9%
6.

5%
6.

7%

 
O

th
er

 r
ac

e
2.

5%
3.

2%
4.

1%
3.

4%

In
co

m
e 

(w
ei

gh
te

d 
%

)
<0

.0
01

<0
.0

01
<0

.0
01

 
<

$1
5,

00
0

7.
0%

10
.8

%
11

.7
%

15
.0

%

 
$1

5,
00

0–
24

,9
99

13
.2

%
14

.2
%

18
.8

%
29

.7
%

 
$2

5,
00

0–
34

,9
99

9.
3%

7.
8%

12
.4

%
16

.1
%

 
$3

5,
00

0–
49

,9
99

13
.7

%
14

.0
%

14
.3

%
11

.9
%

 
≥ 

$5
0,

00
0

56
.8

%
53

.2
%

42
.8

%
27

.3
%

E
du

ca
tio

n 
(w

ei
gh

te
d 

%
)

<0
.0

01
0.

04
<0

.0
01

 
D

id
 n

ot
 g

ra
du

at
e 

hi
gh

 s
ch

oo
l

11
.1

%
6.

5%
12

.4
%

33
.8

%

 
G

ra
du

at
ed

 h
ig

h 
sc

ho
ol

29
.4

%
20

.2
%

27
.5

%
28

.8
%

 
A

tte
nd

ed
 c

ol
le

ge
/te

ch
ni

ca
l c

ol
le

ge
30

.4
%

31
.8

%
33

.7
%

19
.7

%

 
G

ra
du

at
ed

 c
ol

le
ge

/te
ch

ni
ca

l c
ol

le
ge

29
.1

%
41

.5
%

26
.4

%
16

.7
%

R
el

at
io

ns
hi

p 
st

at
us

 (
w

ei
gh

te
d 

%
)

<0
.0

01
<0

.0
01

<0
.0

01

J Aging Health. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Caceres et al. Page 20

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

H
et

er
os

ex
ua

l
(n

=2
99

,7
19

)
G

ay
(n

=6
,6

70
)

H
et

er
os

ex
ua

l
vs

. G
ay

p-
va

lu
e

B
is

ex
ua

l
(n

=3
,9

57
)

H
et

er
os

ex
ua

l
vs

. B
is

ex
ua

l
p-

va
lu

e

“O
th

er
” 

se
xu

al
 id

en
ti

ty
(n

 =
 1

,1
96

)

H
et

er
os

ex
ua

l
vs

. “
O

th
er

” 
se

xu
al

 id
en

ti
ty

p-
va

lu
e

 
M

ar
ri

ed
/p

ar
tn

er
ed

62
.3

%
34

.8
%

38
.2

%
48

.5
%

 
D

iv
or

ce
d/

se
pa

ra
te

d
12

.5
%

6.
7%

10
.9

%
11

.1
%

 
W

id
ow

ed
3.

6%
1.

8%
3.

5%
6.

1%

 
Si

ng
le

21
.6

%
56

.7
%

47
.4

%
34

.1
%

E
m

pl
oy

m
en

t s
ta

tu
s 

(w
ei

gh
te

d 
%

)
<0

.0
01

<0
.0

01
<0

.0
01

 
E

m
pl

oy
ed

 o
r 

se
lf

-e
m

pl
oy

ed
66

.4
%

67
.5

%
59

.8
%

59
.8

%

 
U

ne
m

pl
oy

ed
4.

8%
6.

2%
7.

7%
6.

4%

 
H

om
em

ak
er

0.
4%

0.
5%

1.
0%

0.
6%

 
St

ud
en

t
3.

8%
5.

9%
10

.7
%

3.
5%

 
R

et
ir

ed
19

.0
%

11
.9

%
13

.4
%

18
.7

%

 
U

na
bl

e 
to

 w
or

k
5.

6%
8.

0%
7.

4%
11

.0
%

Sm
ok

in
g 

st
at

us

Sm
ok

in
g 

st
at

us
 (

w
ei

gh
te

d 
%

)
<0

.0
01

<0
.0

01
0.

36

 
C

ur
re

nt
 s

m
ok

er
17

.5
%

24
.8

%
24

.6
%

20
.1

%

 
Fo

rm
er

 s
m

ok
er

30
.2

%
23

.4
%

23
.7

%
26

.9
%

 
N

ev
er

 s
m

ok
er

52
.3

%
51

.8
%

51
.7

%
53

.0
%

H
ea

lt
hc

ar
e 

ac
ce

ss
 a

nd
 u

ti
liz

at
io

n

H
ea

lth
ca

re
 c

ov
er

ag
e 

(w
ei

gh
te

d 
%

)
89

.7
%

90
.0

%
0.

77
87

.0
%

<0
.0

1
81

.9
%

<0
.0

01

H
ea

lth
ca

re
 d

el
ay

ed
 d

ue
 to

 c
os

ts
 in

 p
as

t y
ea

r 
(w

ei
gh

te
d 

%
)

10
.0

%
11

.8
%

0.
02

15
.7

%
<0

.0
01

17
.4

%
<0

.0
01

R
ou

tin
e 

ch
ec

k-
up

 w
ith

in
 p

as
t y

ea
r 

(w
ei

gh
te

d 
%

)
70

.8
%

75
.1

%
<0

.0
01

67
.3

%
0.

02
69

.2
%

0.
63

M
ul

ti
m

or
bi

di
ty

M
ul

tim
or

bi
di

ty
 (

w
ei

gh
te

d 
%

)
0.

33
<0

.0
1

0.
76

 
N

o 
ch

ro
ni

c 
di

se
as

es
31

.5
%

33
.2

%
26

.9
%

35
.6

%

 
1 

ch
ro

ni
c 

di
se

as
e

28
.2

%
28

.0
%

28
.6

%
28

.0
%

 
M

ul
tim

or
bi

di
ty

40
.3

%
38

.8
%

44
.5

%
38

.4
%

N
ot

e.
 “

O
th

er
” 

se
xu

al
 id

en
tit

y 
re

fe
rs

 to
 m

en
 w

ho
 d

id
 n

ot
 id

en
tif

y 
as

 g
ay

, b
is

ex
ua

l, 
or

 h
et

er
os

ex
ua

l. 
B

ol
df

ac
e 

de
no

te
s 

st
at

is
tic

al
 s

ig
ni

fi
ca

nc
e 

de
fi

ne
d 

as
 p

 <
0.

01
. R

ef
er

en
ce

 g
ro

up
 =

 H
et

er
os

ex
ua

l m
en

.

J Aging Health. Author manuscript; available in PMC 2022 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Caceres et al. Page 21

Ta
b

le
 3

.

R
es

ul
ts

 o
f 

m
ul

tin
om

ia
l l

og
is

tic
 r

eg
re

ss
io

n 
m

od
el

s 
ex

am
in

in
g 

se
xu

al
 id

en
tit

y 
di

ff
er

en
ce

s 
in

 m
ul

tim
or

bi
di

ty
 in

 m
en

 a
nd

 w
om

en
, B

eh
av

io
ra

l R
is

k 
Fa

ct
or

 

Su
rv

ei
lla

nc
e 

Sy
st

em
 2

01
4–

20
18

 (
N

=
68

7,
15

1)

W
om

en
(n

 =
 3

75
,6

09
)

M
en

(n
 =

 3
11

,5
42

)

M
od

el
 1

A
O

R
 (

95
%

 C
I)

M
od

el
 2

A
O

R
 (

95
%

 C
I)

M
od

el
 3

A
O

R
 (

95
%

 C
I)

M
od

el
 1

A
O

R
 (

95
%

 C
I)

M
od

el
 2

A
O

R
 (

95
%

 C
I)

M
od

el
 3

A
O

R
 (

95
%

 C
I)

1 
ch

ro
ni

c 
di

se
as

e

 
H

et
er

os
ex

ua
l

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

 
G

ay
/L

es
bi

an
1.

36
 (

1.
14

–1
.6

3)
**

*
1.

48
 (

1.
24

–1
.7

6)
**

*
1.

49
 (

1.
25

–1
.7

7)
**

*
0.

95
 (

0.
83

–1
.0

8)
1.

08
 (

0.
95

–1
.2

3)
1.

06
 (

0.
92

–1
.2

0)

 
B

is
ex

ua
l

1.
63

 (
1.

43
–1

.8
5)

**
*

1.
92

 (
1.

68
–2

.2
0)

**
*

1.
92

 (
1.

66
–2

.1
8)

**
*

1.
19

 (
1.

01
–1

.3
9)

**
*

1.
40

 (
1.

19
–1

.6
4)

**
*

1.
39

 (
1.

19
–1

.6
4)

**
*

 
O

th
er

1.
02

 (
0.

77
–1

.3
4)

0.
99

 (
0.

74
–1

.3
0)

0.
99

 (
0.

75
–1

.3
1)

0.
93

 (
0.

67
–1

.2
9)

0.
94

 (
0.

67
–1

.3
1)

0.
93

 (
0.

67
–1

.2
9)

M
ul

ti
m

or
bi

di
ty

 
H

et
er

os
ex

ua
l

R
ef

R
ef

R
ef

R
ef

R
ef

R
ef

 
G

ay
/L

es
bi

an
1.

31
 (

1.
13

–1
.5

3)
**

*
1.

74
 (

1.
49

–2
.0

4)
**

*
1.

76
 (

1.
50

–2
.0

7)
**

*
0.

92
 (

0.
82

–1
.0

3)
1.

34
 (

1.
19

–1
.5

2)
**

*
1.

26
 (

1.
11

–1
.4

2)
**

*

 
B

is
ex

ua
l

1.
50

 (
1.

34
–1

.6
9)

**
*

2.
54

 (
2.

24
–2

.8
8)

**
*

2.
51

 (
2.

21
–2

.8
5)

**
*

1.
29

 (
1.

12
–1

.5
0)

**
*

1.
91

 (
1.

61
–2

.2
7)

**
*

1.
90

 (
1.

59
–2

.2
6)

**
*

 
O

th
er

1.
16

 (
0.

91
–1

.4
7)

1.
00

 (
0.

77
–1

.2
9)

1.
02

 (
0.

80
–1

.3
2)

0.
90

 (
0.

66
–1

.2
1)

0.
80

 (
0.

57
–1

.1
3)

0.
79

 (
0.

57
–1

.1
0)

N
ot

e.
 “

O
th

er
” 

se
xu

al
 id

en
tit

y 
re

fe
rs

 to
 p

ar
tic

ip
an

ts
 w

ho
 d

id
 n

ot
 id

en
tif

y 
as

 g
ay

/le
sb

ia
n,

 b
is

ex
ua

l, 
or

 h
et

er
os

ex
ua

l. 
B

ol
df

ac
e 

de
no

te
s 

st
at

is
tic

al
 s

ig
ni

fi
ca

nc
e 

de
fi

ne
d 

as
 p

 <
0.

05
. R

ef
er

en
ce

 g
ro

up
 =

 P
ar

tic
ip

an
ts

 
w

ith
 n

o 
ch

ro
ni

c 
di

se
as

es
.

M
od

el
 1

 =
 U

na
dj

us
te

d

M
od

el
 2

 =
 A

dd
ed

 a
ge

, r
ac

e/
et

hn
ic

ity
, i

nc
om

e,
 e

du
ca

tio
n,

 r
el

at
io

ns
hi

p 
st

at
us

, e
m

pl
oy

m
en

t s
ta

tu
s,

 s
m

ok
in

g 
st

at
us

, y
ea

r, 
an

d 
st

at
e

M
od

el
 3

 =
 A

dd
ed

 h
ea

lth
 c

ar
e 

co
ve

ra
ge

, h
ea

lth
ca

re
 d

el
ay

ed
 in

 th
e 

pa
st

 y
ea

r 
du

e 
to

 c
os

ts
, a

nd
 r

ou
tin

e 
ch

ec
k-

up
 in

 p
as

t y
ea

r

J Aging Health. Author manuscript; available in PMC 2022 June 01.


	Abstract
	Introduction
	Methods
	Sample
	Sample Selection
	Measures
	Independent variable.
	Dependent variable.
	Covariates.

	Statistical Analyses

	Results
	Discussion
	Implications for Practice and Research
	Limitations
	Conclusion

	References
	Table 1.
	Table 2.
	Table 3.

