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Abstract
Objectives: We provide the first nationally representative population-based study of cognitive disparities among same-sex 
and different-sex couples in the United States.
Methods: We analyzed data from the Health and Retirement Study (2000–2016). The sample included 23,669 respondents 
(196 same-sex partners and 23,473 different-sex partners) aged 50 and older who contributed to 85,117 person-period 
records (496 from same-sex partners and 84,621 from different-sex partners). Cognitive impairment was assessed using 
the modified version of the Telephone Interview for Cognitive Status. Mixed-effects discrete-time hazard regression models 
were estimated to predict the odds of cognitive impairment.
Results: The estimated odds of cognitive impairment were 78% (p < .01) higher for same-sex partners than for different-
sex partners. This disparity was mainly explained by differences in marital status and, to a much lesser extent, by differences 
in physical and mental health. Specifically, a significantly higher proportion of same-sex partners than different-sex partners 
were cohabiting rather than legally married (72.98% vs. 5.42% in the study sample), and cohabitors had a significantly 
higher risk of cognitive impairment than their married counterparts (odds ratio = 1.53, p < .001).
Discussion: The findings indicate that designing and implementing public policies and programs that work to eliminate 
societal homophobia, especially among older adults, is a critical step in reducing the elevated risk of cognitive impairment 
among older same-sex couples.
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With the rapid aging of the U.S. population, dementia and 
cognitive impairment have emerged as serious and growing 
public health concerns. Dementia is a stage of severe cog-
nitive impairment that is associated with disability, an in-
creased need for medical and personal care, and premature 
death (Alzheimer’s Association, 2019). In 2019, about 5.8 
million Americans were living with Alzheimer’s disease 
and related dementias, and the annual estimated cost of 
dementia care was $290 billion (Alzheimer’s Association, 

2019). Recently, researchers have focused on identifying 
vulnerable subpopulations in order to design effective 
intervention strategies for reducing the risk of cognitive 
impairment and dementia. A  growing number of studies 
have shown that relative to different-sex couples, same-
sex couples experience major disadvantages in a number 
of health outcomes including self-rated health, depres-
sion, and chronic conditions (Fredriksen-Goldsen et  al., 
2013; Liu et  al., 2013). However, there is little research 
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on whether sexual minority health disparities extend to 
cognitive health in late life and whether same-sex couples 
experience elevated, similar, or reduced risk of cognitive 
impairment than different-sex couples at older ages.

Using data from the Health and Retirement Study 
(HRS) 2000–2016, we conduct the first population-
based study of cognitive status differences between 
same-sex and different-sex older couples in the United 
States. We address 3 major research questions: (a) Does 
the risk of cognitive impairment differs between same-
sex and different-sex older couples? (b) Does marital 
status (married vs. cohabiting) and health-related fac-
tors (i.e., health behaviors, mental health, and physical 
health) contribute to the difference in the risk of cog-
nitive impairment between same-sex and different-sex 
couples? and (c) Do these patterns differ by sex? The rap-
idly growing number of same-sex couple households in 
the United States highlights the importance of this study 
(Gates, 2015). According to the 2019 Current Population 
Survey, more than 1 million same-sex married and un-
married couples are currently living together in the 
United States (U.S. Census Bureau, 2019). Furthermore, 
older same-sex couples are an understudied disadvan-
taged group. Healthy People 2030 listed the achievement 
of health equity including the elimination of sexual mi-
nority health disparities as one of the program’s major 
goals. The findings of the current study will help health 
policy makers and practitioners identify the most vul-
nerable subpopulations, thus facilitating the design of 
effective intervention strategies to reduce the risk of cog-
nitive impairment and eliminate sexual minority health 
disparities.

Background
Hundreds of empirical studies have demonstrated that 
married people have better health, both mental and phys-
ical, than unmarried people including cohabiting, divorced, 
widowed, and never married people (Carr & Springer, 
2010; Waite & Gallagher, 2000). A  majority of the ex-
tant studies on marriage and health focus on heterosexual 
cisgender couples; researchers have paid less attention to 
heterogeneity among couples, especially differences in the 
sex composition of couples (Hsieh & Liu, 2019). With a 
growing number of U.S. states legalizing same-sex marriage 
in the past decade, as well as the nationwide legalization of 
same-sex marriage in 2015, an emerging body of studies 
have compared health differences between same-sex and 
different-sex couples. For example, using data from the 
National Health Interview Survey, researchers determined 
that same-sex cohabiting adults reported poorer self-rated 
health (Liu et  al., 2013) and a higher rate of smoking 
(Reczek et  al., 2014) than different-sex married adults, 
while same-sex cohabitors experienced somewhat better 
health outcomes than different-sex cohabitors and singles, 

mostly due to the former group’s relatively higher socioec-
onomic status (Liu et al., 2013).

Studies on sexual minority disparities in cogni-
tive health are rare and have produced mixed evidence 
(Correro & Nielson, 2020). A recent study based on a mix 
of clinical and community samples showed that same-sex 
partners had similar risks of mild cognitive impairment 
and dementia as different-sex partners (Perales-Puchalt 
et  al., 2019). A  few other population-based studies 
have compared the cognitive health of self-identified 
sexual minorities and heterosexual-identified individ-
uals without considering the sex of the spouse. Seelman 
(2019) showed that among older women, bisexual 
women reported more difficulty remembering, concen-
trating, or making decisions than heterosexual women, 
but there was no difference between lesbian and hetero-
sexual women. Nelson and Andel (2020) compared self-
rated memory among lesbian, gay, and bisexual (LGB) 
and heterosexual older adults and found no significant 
difference. Another population-based study also found 
no significant difference in subjective cognitive decline 
between sexual minorities and their heterosexual coun-
terparts (Brown & Patterson, 2020). However, to the 
best of our knowledge, no population-based studies have 
examined whether same-sex and different-sex couples 
have similar or different risks of cognitive impairment 
at older ages.

A Minority Stress Perspective

The minority stress perspective provides a framework for 
understanding why same-sex couples may have worse 
health, including cognitive health, than different-sex 
couples (Correro & Nielson, 2020; Meyer, 2003). Same-
sex couples report experiencing higher levels of victimiza-
tion, discrimination, and maltreatment than different-sex 
couples. These experiences, which have been recognized 
as major health risk factors (Hatzenbuehler, 2009; Meyer, 
2003), likely increase the risk of cognitive impairment by 
causing the sympathetic nervous system to induce the re-
lease of stress hormones (e.g., catecholamines, cortisol) 
which trigger physiological responses and damage brain 
cells and impair memory and other cognitive functions 
(Henckens et al., 2009; Kuhlmann et al., 2005; Oei et al., 
2007). Moreover, the stressors experienced by members of 
sexual minority groups may cause detrimental neurobio-
logical changes and emotional and behavioral problems, 
such as feeling depressed, smoking, and drinking (Austin 
et  al., 2009; Burgard et  al., 2005; Hatzenbuehler, 2009). 
These emotional and behavioral problems, in turn, may be 
detrimental to cognitive function. Guided by the minority 
stress perspective, we hypothesize that:

Hypothesis 1: Same-sex partners have a higher risk of 
cognitive impairment than different-sex partners in 
late life.

2 Journals of Gerontology: SOCIAL SCIENCES, 2020, Vol. XX, No. XX

Copyedited by: VV

D
ow

nloaded from
 https://academ

ic.oup.com
/psychsocgerontology/advance-article/doi/10.1093/geronb/gbaa202/5992247 by M

ichigan State U
niversity Libraries user on 11 M

arch 2021



The Role of Marital Status

One of the most frequently documented sexual minority 
stressors is the historical restriction of same-sex couples’ 
access to legal marriage. In the United States, same-sex 
marriage was not legalized at the national level until 
2015, although several U.S.  states opened legal access 
to same-sex unions and marriages during the 1990s and 
2000s. Therefore, a large number of same-sex couples, 
especially older couples, lived together without being le-
gally married. Legal barriers differentiated the process 
of self-selection into marriage for older different-sex and 
same-sex couples. Among different-sex couples, those 
with higher SES and other health-favorable character-
istics were more likely to marry than cohabit (Musick 
et  al., 2012), but for most same-sex couples, self-selec-
tion into marriage was not an option until 2015. Even 
after the nationwide legalization of same-sex marriage, 
some same-sex couples who hold a critical view of the 
marriage institution, such as seeing marriage as reinfor-
cing heteronormative lifestyles, remain in cohabiting re-
lationships (Goldberg & Kuvalanka, 2012; Reczek et al., 
2009). Accordingly, the health effects of marriage selec-
tion may be weaker in same-sex relationships in compar-
ison to different-sex relationships.

Although some scholars have argued that cohabitation 
and marriage are relatively similar among older people 
(Brown et  al., 2012), a recent analysis of data from the 
HRS found that older cohabiting people have higher risks 
of developing dementia than their married counterparts 
(Liu et al., 2020). This marital advantage, primarily docu-
mented in heterosexual marriages, is due to both the pro-
tective resources (economic and psychosocial) that people 
gain from this privileged institution (Waite & Gallagher, 
2000) and the selection of people with greater access to 
resources into marriage (Musick et al., 2012). Cohabitors 
who share living space with a partner may, to some de-
gree, also benefit from economies of scale in ways similar 
to married people, yet cohabitors are less likely than mar-
ried individuals to pool their income or have partners spe-
cialize in household labor/paid work, which may inhibit 
the potential economic returns of living together (Waite & 
Gallagher, 2000). Moreover, cohabitors may not receive 
the same level of sociopsychological benefits as married 
people because cohabiting entails a lower level of com-
mitment and has less institutional legitimacy (Waite & 
Gallagher, 2000). For example, cohabitors are less likely 
than married people to receive support from friends or re-
latives (Eggebeen, 2005). Cohabitors are also more likely 
than married people to report relationship strain and ex-
perience union dissolution (Brown, 2000). These differing 
economic and sociopsychological pathways may lead to 
disparities in cognitive health. Given that same-sex couples 
are less likely than different-sex couples to be married and 
that being married is associated with health advantages, we 
hypothesize that:

Hypothesis 2: The difference in the risk of cognitive im-
pairment between same-sex and different-sex partners is 
due at least partly to a difference in marital status.

The Role of Health-Related Factors

Elevated levels of minority stress exposure can cause 
changes in health behaviors (e.g., increased smoking and 
drinking) and deregulation of psychological and physiolog-
ical systems, which may lead to mental and physical illnesses 
such as depression and cardiovascular diseases and in turn 
increase the risk of cognitive impairment (Conron et  al., 
2010; Flatt et al., 2018). A number of studies have docu-
mented that same-sex couples are more likely to engage in 
unhealthy behaviors (e.g., smoking, excessive drinking) and 
experience mental (e.g., depressive symptoms) and phys-
ical (e.g., cardiovascular diseases) health conditions than 
their heterosexual counterparts (Fredriksen-Goldsen et al., 
2013; Gonzales et al., 2016; Liu et al., 2016).

These health-related factors are all risk factors for cog-
nitive impairment. For example, smoking provokes white 
blood cells in the central nervous system to attack healthy 
cells, leading to severe neurological damage and impaired 
cognitive function (Anstey et al., 2007; Ghosh et al., 2009; 
Peters et al., 2008; Tyas et al., 2003; Zhou et al., 2014). 
Heavy drinking may damage the brain’s white matter 
and increase the risk of both adverse brain outcomes 
and steeper cognitive decline (Hayes et  al., 2016; Ridley 
et  al., 2013; Zhou et  al., 2014). Depression can damage 
brain cells and impair memory and other cognitive func-
tions (Byers & Yaffe, 2011). Chronic conditions such as 
cardiovascular diseases and diabetes are also shown to be 
strong predictors for cognitive impairment and dementia 
(Justin et al., 2013; Strachan et al., 2008). Because same-
sex couples are more likely than different-sex couples to 
experience these health issues (Fredriksen-Goldsen et  al., 
2013; Gonzales et al., 2016; Liu et al., 2016), these health-
related factors may help explain the elevated risk of cogni-
tive impairment for same-sex couples in late life.

Hypothesis 3: The difference in the risk of cognitive 
impairment between same-sex and different-sex part-
ners is due at least partly to health-related factors in-
cluding health behaviors and mental and physical health 
conditions.

Gender Differences

A substantial literature has found that there are signifi-
cant differences between gay couples and lesbian couples 
(Kolk & Andersson, 2020; Umberson et al., 2018). For ex-
ample, lesbian women tend to have higher partnership or 
marriage rates than gay men (also see different evidence 
from Kolk & Andersson, 2020) and thus may accrue more 
health benefits from their relationships (Umberson et  al., 
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2018). Moreover, previous research, primarily based on 
data from different-sex couples, has suggested that the mar-
ital advantage in health is greater for men than for women 
(Carr & Springer, 2010; Simon, 2002). This greater advan-
tage among men occurs mainly because men in different-
sex marriages receive more psychosocial health-promoting 
benefits from marriage than women in such marriages: 
wives tend to maintain social networks, provide emotional 
support, and regulate health behaviors—all factors that 
promote husbands’ health—while husbands provide fewer 
such resources to their wives (Simon, 2002; Umberson 
et  al., 2018). The conventional gendered norms found in 
different-sex marriages suggest that gay partners obtain 
relatively fewer psychosocial resources from their male 
partners than lesbian partners do from their female part-
ners (Umberson et al., 2018), and thus gay couples likely 
experience a greater disadvantage in cognitive impairment 
than lesbian couples. However, researchers have also con-
tended that relative to their heterosexual counterparts, 
sexual minorities are less likely to follow traditional gender 
expectations and more likely to take equal responsibility 
for economic, emotional, and health care work in intimate 
relationships (Hsieh & Liu, 2019; Umberson et al., 2018). 
For example, same-sex partners, on average, engage in 
more cooperative health care work, such as taking turns 
scheduling medical checkups and promoting a healthy 
diet, than different-sex partners (Umberson et  al., 2018). 
Thus, gender differences in the link between marital status 
and health may exist among different-sex couples but not 
among same-sex couples (Hsieh & Liu, 2019).

On the other hand, women face more structural con-
straints to accessing health-promoting resources (e.g., 
health care) than men (Bird & Rieker, 2008). Lesbian 
women may suffer the “double jeopardy” that results from 
being a sexual minority and being a woman and thus ex-
perience greater stress and more disadvantages than gay 
men. This scenario may produce greater cognitive health 
disparities between lesbian couples and their different-sex 
counterparts than between gay couples and their different-
sex counterparts. Given the mixed evidence for potential 
gender differences in the link between same-sex marital 
status and cognitive health, we conduct an exploratory 
analysis (rather than a hypothesis-driven analysis) of 
gender differences.

Data and Methods

Data

We used data from the HRS (2000–2016), which is con-
ducted by the Institute for Social Research at the University 
of Michigan. The HRS surveys a national sample of 
noninstitutionalized adults older than age 50 and their 
spouses (Servais, 2010). The survey oversamples Blacks 
and Hispanics and collects detailed information on cogni-
tive, physical, economic, work, and family conditions, as 

well as health behaviors, approximately every 2 years (by 
telephone or in person). The HRS has high response rates 
(81%–89%) in each wave and provides a unique oppor-
tunity to address the current research question because of 
its large sample size, long-term follow-up, and high-quality 
measures of cognitive health and other key variables.

Given our focus on same-sex and different-sex couples, 
the analytic sample was restricted to married or cohabiting 
community residents older than age 50. About 6% of the 
interviews in the focal sample were conducted through 
proxies (spouses or children) for those who could not par-
ticipate in the survey due to health issues or death (Langa 
et al., 2009). In the analysis, we included both self-reports 
and proxy reports to avoid underestimating dementia cases. 
Missing data on cognitive measures and other key variables 
(less than 1% of the total sample) were excluded. Relative 
to the respondents included in the analysis, those who were 
excluded were more likely to be cognitively impaired, co-
habiting, and non-White and to have less education (p < 
.05). The final sample included 23,669 respondents (196 
same-sex partners and 23,473 different-sex partners) aged 
50 and older who contributed to 85,117 person-period 
records (496 from same-sex partners and 84,621 from 
different-sex partners).

Measures

Cognitive impairment
The measurement of cognition in HRS differs for self-
respondents and proxy respondents. For self-respondents, 
HRS assessed cognitive function via the modified version 
of the Telephone Interview for Cognitive Status (TICS). 
A  small percentage of respondents (0.8%–3.1%) refused 
to participate in tests of immediate and delayed recall and 
serial 7s; HRS has developed an imputation strategy for 
cognitive variables for all waves (Servais, 2010). We fol-
lowed previous studies in calculating a final summary score 
by summing the following cognitive items: immediate and 
delayed recall of a list of 10 words (1 point for each), five 
trials of serial 7s (i.e., subtract 7 from 100, and continue 
subtracting 7 from each subsequent number for a total of 
five trials, 1 point for each trial), and backward counting 
(2 points). The final summary score ranges from 0 (severely 
impaired) to 27 (high functioning; Crimmins et al., 2016). 
The mean value for TICS is 17.20 for same-sex partners and 
16.55 for different-sex partners in the self-report sample. 
We follow previous studies by using the summed scores to 
identify two categories: cognitive impairment (0–11) and 
no cognitive impairment (12–27; Crimmins et al., 2016).

For individuals who were unable to participate in 
the cognitive tests due to health issues, cognitive status 
was measured using the proxy’s assessment. In these 
cases, we followed previous studies in assessing cogni-
tion on an 11-point scale using the proxy’s assessments 
of (a) the respondent’s memory (0 = excellent, 4 = poor) 
and (b) the respondent’s limitations in five instrumental 
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activities of daily living: managing money, taking medica-
tion, preparing hot meals, using the phone, and shopping 
for groceries (0–5), as well as (c) the interviewer’s assess-
ment of the respondent’s difficulty completing the inter-
view because of cognitive limitations (0 = none, 1 = some, 
and 2 = prevented completion). Proxy respondents with a 
summary score of 3–11 were classified as having cognitive 
impairment, and those with a score of 0–2 were classified 
as having no cognitive impairment (Crimmins et al., 2016). 
See the work of Ofstedal et  al. (2005) for additional in-
formation on internal consistency and other methodolog-
ical issues related to the HRS cognitive measures.

Sex composition of the couple
The HRS did not ask a question about sexual orientation 
until 2016. In this study, we took advantage of the house-
hold survey nature of the HRS (2000–2016) to determine 
the sex composition of the couple. Because gender is not 
ascertained (i.e., clearly distinguished from sex) in the HRS, 
we used sex to identify same-sex and different-sex couples. 
However, we acknowledge that sex and gender are not al-
ways consistently aligned (Hart et al., 2019). A person was 
identified as a same-sex partner if the spouse/partner re-
ported the same sex as the respondent; a person was identi-
fied as a different-sex partner if the spouse/partner reported 
a different sex from the respondent.

Marital status
We measured marital status as a time-varying variable re-
flecting the marital status at the time of the survey. Because 
all respondents in the focal sample were in either a same-
sex or different-sex couple, the marital status variable in-
cludes two categories: 0 = married and 1 = cohabiting.

Health-rated factors
We included three blocks of health-related factors: health 
behaviors, mental health, and physical health. Health 
behaviors included smoking and drinking. Smoking in-
cluded three categories: current nonsmoker (reference), 
current smoker, and missing report. Drinking included 
four categories: current nondrinker (reference), current 
light drinker, current heavy drinker, and missing report. 
Based on the recommendation of the National Institute of 
Alcohol Abuse and Alcoholism for older adults, respond-
ents who reported drinking fewer than seven alcoholic bev-
erages per week during the past 3 months were classified as 
light drinkers and those who consumed more than seven al-
coholic beverages per week on average were coded as heavy 
drinkers (Liu et al., 2020).

Mental health was measured by depressive symptoms 
of the Center for Epidemiologic Studies-Depression scale. 
Respondents were asked the following questions with re-
sponse options of “yes” or “no”: much of the time during 
the past week, (a) “I felt depressed”; (b) “I felt everything 
I  did was an effort”; (c) “My sleep was restless”; (d) “I 
was happy”; (e) “I felt lonely”; (f) “I enjoyed life”; (g) “I 

felt sad”; (h) “I could not ‘get going’.” Items 4 and 6 were 
reversely coded. The final depression score was a sum-up 
of the eight items ranging from 0 to 8.  Missing values 
(about 6%) in depressive symptoms were imputed with the 
mean value.

Physical health was measured by two indicators: self-
rated health and chronic conditions. Self-rated health was 
a dichotomous indicator with 0 indicating fair and poor 
health and 1 indicating good, very good, and excellent 
health. We measured chronic conditions using a comor-
bidity index (0–4) that is a summary score of the presence 
of four major chronic conditions: diabetes, stroke, heart 
disease, and high blood pressure.

Covariates
We controlled basic sociodemographic covariates in-
cluding age, sex (0 = men, 1 = women), race/ethnicity (non-
Hispanic White [reference], non-Hispanic Black, Hispanic, 
and other), education (less than high school [reference], 
high school graduate, some college, college graduate and 
above), and total household income. Total household in-
come included the respondent’s and the spouse’s income 
from all sources such as earnings, pensions and annu-
ities, Supplemental Security Income and Social Security 
Disability, Social Security retirement, other government 
transfers, unemployment and workers’ compensation, 
household capital income, and other income for the last 
calendar year before the survey. We used the RAND version 
of household income which included consistently imputed 
missing values across waves (RAND HRS Data, 2016). We 
took the natural log of the income to adjust the skewed dis-
tribution. We also included an indicator of whether a proxy 
respondent was used to assess the cognitive status of the 
respondent (1 = Yes; 0 = No). All covariates were measured 
as time-varying variables except sex, race/ethnicity, and ed-
ucation, which were measured as time-invariant variables.

Statistical Analyses

We estimated multilevel mixed-effects discrete-time hazard 
models to handle the nested distribution of couples. 
Specifically, we created person-period record files and used 
a mixed-effects logit model for the discrete-time event his-
tory analysis. The multilevel mixed-effects models account 
for the lack of independence within couples by allowing 
random effects to vary across couples. A respondent con-
tributes an observation for each wave up to the onset of 
cognitive impairment or censoring (i.e., loss to follow-up 
or death).

We estimated seven models. Model 1 estimated the basic 
difference in cognitive impairment between same-sex and 
different-sex partners (both married and cohabiting), con-
trolling for all sociodemographic covariates. Models 2–5 
added marital status, health behaviors (i.e., smoking and 
drinking), mental health (i.e., depressive symptoms), and 
physical health (i.e., self-rated health and chronic conditions) 
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separately to determine whether differences in these factors 
explained the cognitive health disparity between same-sex 
and different-sex partners. Model 6 added all covariates. 
Model 7 added an interaction term for sex and sex compo-
sition of the couple (i.e., same sex vs. different sex) to iden-
tify any potential sex differences in the association between 
sex composition of the couple and cognitive impairment, 
controlling for all covariates. We conducted formal media-
tion testing using the Karlson–Holm–Breen (KHB) method 
to examine whether marital status, health behaviors, mental 
health, and physical health had significant mediating effects. 
The KHB method is useful for decomposing the total ef-
fect into direct and indirect effects in nonlinear probability 
models such as logistic models (Karlson & Holm, 2011).

Results
Table 1 presents descriptive statistics for the analytic vari-
ables both for the total sample and separately for same-sex 
and different-sex partners. In the sample, a much higher 
proportion of same-sex partners were cohabiting (rather 
than married) than different-sex partners (72.98% vs. 
5.42%). Same-sex partners were not significantly different 
from different-sex partners in terms of the proportion with 
cognitive impairment, although the former were younger 
than the latter (mean age: 60.15 vs. 64.79). Compared 
to different-sex partners, same-sex partners were more 
likely to be non-Hispanic White (85.69% vs. 77.18%), 
had higher levels of education (29.84% vs. 14.41% with 
a college degree) and higher annual household income 
($121,046 vs. $88,425), and they were more likely to be 
current smokers (21.17% vs. 12.08%) and heavy drinkers 
(18.75% vs. 11.72%) and had more depressive symptoms 
(1.28 vs. 1.11) but fewer chronic conditions (0.77 vs. 0.94).

Table  2 presents the estimated odds ratios (ORs) for 
cognitive impairment from the mixed-effects discrete-time 
hazard models. The results of Model 1 suggest that when 
sociodemographic covariates were controlled, the odds of 
cognitive impairment were 78% (OR = 1.78, p < .01) higher 
for same-sex partners than different-sex partners. When 
marital status was added in Model 2, the difference in cog-
nitive impairment between same-sex and different-sex part-
ners became insignificant (OR = 1.33, p > .05). The results 
of Model 2 also show that cohabiting respondents had sig-
nificantly higher odds of cognitive impairment than married 
respondents (OR = 1.53, p < .001) when sociodemographic 
covariates were controlled. Adding smoking and drinking 
in Model 3 did not change the estimated difference in cog-
nitive impairment between same-sex and different-sex part-
ners (compared to Model 1). Adding depressive symptoms 
in Model 4 and self-rated health and chronic conditions 
in Model 5 both slightly reduced the size of the estimated 
difference in cognitive impairment between same-sex and 
different-sex partners (compared to Model 1) although the 
difference remained statistically significant in both Models 
4 and 5. After all covariates were controlled in Model 6, 

the difference in cognitive impairment between same-sex 
and different-sex partners was insignificant (OR  =  1.32,  
p > .05).

We conducted formal mediation tests for marital status, 
health behaviors, mental health, and physical health; the re-
sults are presented in Table 3. The mediation testing results 
suggest that marital status mediated a significant share of 
the effect of the sex composition of the couple (same-sex 
or different-sex) on cognitive impairment. Specifically, the 
total effect (i.e., regression coefficient) of the couple’s sex 
composition was 0.48, and about 52% (0.25) of this effect 
was mediated by marital status. Indeed, the direct effect 
of the sex composition of the couple on cognitive impair-
ment was no longer statistically significant once the indi-
rect effect of marital status was taken into account. Results 
in Table 3 also suggest that mental health explained 10% 
(i.e., 0.05/0.50) of the difference in cognitive impairment 
between same-sex and different-sex partners and physical 
health explained 6% (i.e., 0.03/0.50) of the difference, while 
health behavior was not a significant mediator. These re-
sults suggest that the cognitive difference between same-sex 
and different-sex partners was primarily due to a difference 
in marital status and, to a much lesser extent, differences in 
physical and mental health between the two groups.

We also tested the interaction between sex and couple’s 
sex composition (Model 7 in Table 2). The interaction coef-
ficient was not statistically significant, suggesting there was 
no sex difference in the association between the couple’s 
sex composition and cognitive impairment.

Sensitivity analysis of left-censoring
One major obstacle to studying health disadvantages among 
older sexual minorities is small sample sizes. Because the 
sample of cognitively impaired same-sex partners was rela-
tively small (n = 39), we retained those who had cognitive 
impairment at baseline (i.e., the left-censored observations, 
20 same-sex partners, and 3,770 different-sex partners), as-
suming their risk of cognitive impairment was time-invariant 
before the study started (Allison, 1984). Left-censoring 
presents a methodological challenge that is not easily ad-
dressed with even the most sophisticated methodologies 
(Singer & Willett, 2003). We conducted an additional sen-
sitivity analysis by excluding the left-censored observations 
(i.e., those with cognitive impairment at baseline); the re-
sults (given in Supplementary Table S1) reveal higher odds 
of cognitive impairment among same-sex partners relative 
to different-sex partners, a pattern similar in sign to the one 
reported in the main analysis although not statistically sig-
nificant (OR = 1.35, p = .21) due to the smaller sample size. 
Importantly, excluding cognitive impairment cases at base-
line may introduce selection bias related to truncation.

Discussion
Despite a burgeoning body of research on cognitive aging, the 
scientific understanding of cognitive health disadvantages 
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among older sexual minorities remains limited, primarily 
due to data limitations. Our analysis of a nationally repre-
sentative sample revealed significant cognitive health disad-
vantages among same-sex partners relative to different-sex 
partners in late life. In addition, the results shed light on a 
key social pathway—marital status (and, to a much lesser 
extent, physical and mental health)—that contributes to the 
cognitive disparity by couple’s sex composition. Next, we 
discuss the key findings and their implications.

First, we found that same-sex partners experienced a sig-
nificantly higher risk of cognitive impairment than different-
sex partners when basic sociodemographic covariates were 
controlled. This finding is consistent with Hypothesis 1 
and aligns with the broader literature on sexual minority 
health disparities (Fredriksen-Goldsen et  al., 2013; Liu 
et al., 2013). Prior research has shown that sexual minor-
ities experience a host of health disadvantages relative to 
their heterosexual counterparts, including worse mental 

Table 1. Descriptive Statistics of Person-Period Files by Sexual Orientation, HRS, 2000–2016 (No. of Person-Periods = 85,117)

Percent/Mean (SD)

Variables Total (N = 85,117) Same sex (n = 496) Different sex (n = 84,621)

Cognitive impairment (%)   
 No 89.96 92.14 89.95
 Yes 10.04 7.86 10.05
Marital status (%)    
 Married 94.18 27.02 94.58*
 Cohabiting 5.82 72.98 5.42*
Demographic covariates   
Sex (%)    
 Male 49.71 46.77 49.73
 Female 50.29 53.23 50.27
Age (50–100), mean (SD) 64.76 (9.09) 60.15 (7.40) 64.79 (9.09)*
Race/ethnicity (%)    
 Non-Hispanic White 77.23 85.69 77.18*
 Non-Hispanic Black 10.22 5.44 10.24*
 Hispanics 6.33 2.02 6.36*
 Other 6.22 6.85 6.22
Education (%)    
 Less than high school 15.11 2.82 15.18*
 High school 31.90 18.15 31.98*
 Some college 38.49 49.19 38.43*
 College and above 14.50 29.84 14.41*
Household income ($), mean (SD) 88,615 (183,971) 121,046 (120,595) 88,425 (184,261)*
Proxy-report (%)    
 No 94.35 98.79 94.33*
 Yes 5.65 1.21 5.67*
Current smoker (%)    
 No 87.14 74.60 87.22*
 Yes 12.14 21.17 12.08*
 Missing 0.72 4.23 0.70*
Current drinker (%)    
 No 58.97 44.56 59.06*
 Current light drinker 28.95 36.09 28.91*
 Current heavy drinker 11.76 18.75 11.72*
 Missing 0.32 0.60 0.32
Depressive symptoms(0–8), mean (SD) 1.12 (1.66) 1.28 (1.97) 1.11 (1.66)*
Self-rated health (%)    
 Fair/poor 20.97 17.74 20.99
 Good/very good/excellent 79.03 82.26 79.01
Chronic conditions (0–4), mean (SD) 0.94 (0.93) 0.77 (0.81) 0.94 (0.93)*

Note: HRS = Health and Retirement Study; SD = standard deviation. Person-period observations are contributed by 23,669 individuals who are nested in 13,185 
couples.
*Statistically significant difference between respondents in same-sex and difference-sex partners at the p <.05 level.
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and physical health, higher rates of substance use, and 
lower rates of health insurance (Liu et al., 2016). Yet pre-
vious studies have provided little evidence about whether 
these sexual minority health disparities extend to cognitive 
health, which constitutes a growing public health concern 
in the context of rapid population aging. The current study 
contributes to the literature by providing some of the first 
population-based evidence on the cognitive health disad-
vantages of older sexual minorities in the United States.

Second, the study contributes to the literature by 
showing that the cognitive disparity between same-sex and 
different-sex older couples is explained mainly by a differ-
ence in marital status, a finding that supports Hypothesis 
2. According to minority stress theory, structural stigma at 
the macro level, such as laws banning same-sex marriage 
and prejudice against same-sex unions, constitutes a major 
stressor that researchers have argued is a fundamental 
cause of stress and health disadvantages (Hatzenbuehler, 
2009; Meyer, 2003). The current results, which show that 
a difference in marital status is primarily responsible for 
the cognitive disparity between people in same-sex and 
different-sex unions, are consistent with this perspective. 
Specifically, a significantly higher proportion of same-sex 
couples than different-sex couples were cohabiting rather 
than legally married, and cohabitation may not ensure the 
same level of cognitive health benefits as marriage (Liu 
et al., 2020), perhaps because it entails a lower level of legal 
and institutional protection (Waite & Gallagher, 2000). 
Moreover, literature on heterosexual population suggests 
that cohabitors are less likely than married individuals to 
receive support from friends and relatives (Eggebeen, 2005) 
and more likely to report relationship strain and experi-
ence union dissolution (Brown, 2000)—all factors that may 
increase the risk of cognitive impairment. Although some 
studies suggest that cohabitation of older couples, espe-
cially those in long-term relationships, tends to be analo-
gous to marriage (Brown et  al., 2012), a recent analysis 
of the HRS data found that cohabiting older adults had 
significantly higher risks of developing dementia than their 
married counterparts (Liu et al., 2020)—a pattern further 
confirmed in the current analysis.

The finding of higher risk of cognitive impairment of 
same-sex couples relative to different-sex couples may be 
related to social selection in the focal cohort. The vast ma-
jority of the same-sex couples in the focal sample grew up 

in a context where same-sex marriage was not only so-
cially unacceptable but also illegal. Note, even after the 
legalization of same-sex marriage, homophobia still per-
sists, especially in older communities, continuously leading 
to marriage inequality: a higher proportion of same-sex 
couples than different-sex couples choose not to marry in 
part because of homophobia (e.g., same-sex couples decide 
not to marry due to concerns of family rejections and/or 
homophobia) and/or in part because same-sex couples may 
hold a more critical view of marriage as a heteronormative 
institution (Reczek et al., 2009). Both legal restriction and 
homophobia against same-sex marriage as well as personal 
preference for not entering a marriage may hinder access to 
health benefits presumably associated with marriage, such 
as employer-sponsored insurance coverage, family recog-
nition, and support from larger communities (Gonzales & 
Blewett, 2014). Lack of material and psychosocial resources 
from marriage may have led to the higher risk of cogni-
tive impairment among sexual minorities. Furthermore, 
even when sexual minority couples can legally marry, they 
may not experience all of the benefits of marriage due to 
the stress associated with being a sexual minority (Meyer, 
2003) and stress related to living in a same-sex relationship 
(LeBlanc et al., 2015) as well as the cumulative disadvan-
tage from the long history of legal restriction of marriage. 
These sources of stress and cumulative disadvantage may 
lead to poorer relationship quality for same-sex unions and 
thus compromise the health and cognition of those in such 
unions (Frost et al., 2017).

Compared to marital status, health-related factors play a 
much less important role in explaining the cognitive differ-
ence between same-sex and different-sex partners. Although 
the minority stress perspective suggests that elevated stress 
exposure due to sexual minority status may promote un-
healthy behaviors and lead to poor mental and physical 
health (Conron et al., 2010), our results suggest that phys-
ical and mental health only explained a small part of the 
difference in cognitive impairment between same-sex and 
different-sex partners while health behaviors (proxied by 
smoking and drinking) explained little of this difference. It 
is likely that marital status is simply a much stronger factor 
than health-related factors in contributing to the cognitive 
disadvantages of same-sex partners relative to different-sex 
partners. Another possibility is that our health measures 
were limited and did not fully capture the key health-related 

Table 3. KHB Mediation Analysis Results by Marital Status, Health Behaviors, Mental Health, and Physical Health (No. of 
Person-Periods = 85,117)

Marital status Health behaviors Mental health Physical health

Total effect 0.48** (0.18) 0.51** (0.18) 0.50** (0.18) 0.50** (0.18)
Direct effect 0.23 (0.18) 0.50** (0.18) 0.46* (0.18) 0.47** (0.18)
Indirect effect 0.25*** (0.03) 0.01 (0.01) 0.05*** (0.01) 0.03* (0.01)

Notes: KHB = Karlson–Holm–Breen. Standard errors in parentheses. Person-period observations are contributed by 23,669 individuals who are nested in 13,185 
couples.
***p < .001, **p < .01, *p < .05.
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components that contribute to poor cognitive health of 
same-sex couples. Future studies should explore additional 
health factors (e.g., duration of diabetes, sleep quality) in 
shaping cognitive health disparity of same-sex couples.

Notably, our findings show no sex difference in cog-
nitive disparity between same-sex and different-sex older 
couples, suggesting that both female and male same-sex 
couples experienced higher risks of cognitive impairment 
than their different-sex counterparts. It is likely that these 
couples uniformly face minority stress in late life that may 
harm their cognitive health in similar ways. We also note 
that the sample of cognitively impaired respondents in 
same-sex couples was relatively small (n = 39). Thus, the 
finding of no sex difference in the key results may be due to 
a lack of statistical power, which is a persistent challenge in 
studies of health disparities among older sexual minorities. 
Nevertheless, even though the overall patterns are similar 
by sex, the underlying mechanisms through which minority 
stress affects cognition may differ for sexual minority sub-
groups. Future research should explore these possibilities.

This study has several limitations. First, the cognitive 
impairment classification is limited because the battery of 
neuropsychological tests in the HRS (like those used in all 
existing population-level survey data) may be less accu-
rate than a standard neurological diagnosis examination. 
However, only survey-adapted tests can be administered 
with a large population sample. Second, because HRS did 
not collect sexual orientation information until 2016 and 
only a quarter of HRS respondents were asked about sexual 
orientation in 2016, we took advantage of the household 
survey nature of HRS (2000–2016) to identify same-sex 
couples without direct measures of sexual orientation. 
Because clinical cognitive screening measures such as the 
HRS cognition measures are not designed to detect age-
related changes in cognition over relatively brief intervals, 
future studies should analyze newly collected sexual orien-
tation data in HRS when more follow-up waves are avail-
able. Finally, the challenges and minority stressors same-sex 
couples face in their late life are more complex than what 
the current analysis has covered (Correro & Nielson, 
2020). Future research should consider other important 
contextual factors such as regional variations in discrimi-
nation laws, practices, and attitudes that may shape cogni-
tive aging trajectories of same-sex couples in late life.

Conclusions and Implications
In the United States, same-sex couple households are 
increasing at a faster rate than other household types. 
With the rapid aging of the U.S. population, a significant 
share of these same-sex couples is entering late life. For 
the first time, we provide population-based nationally 
representative evidence of a higher risk of cognitive im-
pairment among same-sex couples than among different-
sex couples in late life. Furthermore, we find that this 

disparity is mainly explained by the former group’s lower 
likelihood of being married and, to a much lesser extent, 
by physical and mental health. Although same-sex mar-
riage was legalized in the United States (at the national 
level) in 2015, prejudice and discrimination against 
same-sex couples persist, especially in older communi-
ties, continuously leading to marriage inequality. The 
current findings highlight the importance of designing 
and implementing public policies and programs to elim-
inate societal homophobia, especially among older com-
munities, so that older same-sex couples can receive full 
benefits from marriage equality. This is especially impor-
tant when same-sex partners face additional stressors 
and barriers as they become older, taking on the caregiver 
role of their cognitively impaired partners. Previous re-
search has reported significantly higher levels of depres-
sion, discrimination, and stress among LGBT caregivers 
compared to their noncaregiving counterparts. However, 
very few dementia caregiving services and supports have 
been developed to address the unique needs of caregivers 
who were not related to the care recipients by marriage 
or blood (Fredriksen-Goldsen et  al., 2018). It is high 
time that inclusive health care approaches be adopted 
and cognitive screening and caregiving services be tai-
lored for older same-sex couples to reduce their cognitive 
health disadvantages as well as to provide much-needed 
supports to their caregivers.

Supplementary Material
Supplementary data are available at The Journals of 
Gerontology, Series B: Psychological Sciences and Social 
Sciences online.

Funding
This research was supported by the National Institute 
on Aging, grants R01AG061118 and K01AG043417. 
K. M. Langa was supported by the National Institute on 
Aging (grants P30 AG024824, P30 AG053760, and R01 
AG053972). The Health and Retirement Study is funded 
by the National Institute on Aging (U01 AG009741) and 
performed at the Institute for Social Research, University 
of Michigan.

Conflict of Interest
None declared.

Author Contributions
H. Liu developed the conceptual framework, drafted the 
article, and guided the analysis. N. Hsieh, Z. Zhang, and 

10 Journals of Gerontology: SOCIAL SCIENCES, 2020, Vol. XX, No. XX

Copyedited by: VV

D
ow

nloaded from
 https://academ

ic.oup.com
/psychsocgerontology/advance-article/doi/10.1093/geronb/gbaa202/5992247 by M

ichigan State U
niversity Libraries user on 11 M

arch 2021



K.  M. Langa contributed to the writing. Y.  Zhang con-
ducted the analysis.

References
Allison, P. (1984). Event history analysis: Regression for longitudinal 

event data. Sage.
Alzheimer’s Association. (2019). 2019 Alzheimer’s disease facts and 

figures. Alzheimer’s & Dementia, 15(3), 321–387. doi:10.1016/j.
jalz.2019.01.010

Anstey, K. J., von Sanden, C., Salim, A., & O’Kearney, R. (2007). 
Smoking as a risk factor for dementia and cognitive decline: 
A  meta-analysis of prospective studies. American Journal of 
Epidemiology, 166(4), 367–378. doi:10.1093/aje/kwm116

Austin, S. B., Ziyadeh, N. J., Corliss, H. L., Rosario, M., Wypij, D., 
Haines, J., Camargo, C. A. Jr, & Field, A. E. (2009). Sexual ori-
entation disparities in purging and binge eating from early to 
late adolescence. The Journal of Adolescent Health, 45(3), 238–
245. doi:10.1016/j.jadohealth.2009.02.001

Bird, C. E., & Rieker, P. P. (2008). Gender and health. The effects 
of constrained choices and social policies. Cambridge University 
Press.

Brown,  S.  L. (2000). The effect of union type on psycholog-
ical well-being: Depression among cohabitors versus mar-
rieds. Journal of Health and Social Behavior, 41(3), 241–255. 
doi:10.2307/2676319

Brown,  M.  J., & Patterson,  R. (2020). Subjective cognitive de-
cline among sexual and gender minorities: Results from a US 
population-based sample. Journal of Alzheimer’s Disease, 73(2), 
477–487. doi:10.3233/JAD-190869

Brown, S. L., Bulanda, J. R., & Lee, G. R. (2012). Transitions into and 
out of cohabitation in later life. Journal of Marriage and Family, 
74(4), 774–793. doi:10.1111/j.1741-3737.2012.00994.x

Burgard, S. A., Cochran, S. D., & Mays, V. M. (2005). Alcohol and 
tobacco use patterns among heterosexually and homosexually 
experienced California women. Drug and Alcohol Dependence, 
77(1), 61–70. doi:10.1016/j.drugalcdep.2004.07.007

Byers,  A.  L., & Yaffe,  K. (2011). Depression and risk of devel-
oping dementia. Nature Reviews. Neurology, 7(6), 323–331. 
doi:10.1038/nrneurol.2011.60

Carr, D., & Springer, K. W. (2010). Advances in families and health 
research in the 21st century. Journal of Marriage and Family, 
72(3), 743–761. doi:10.1111/j.1741-3737.2010.00728.x

Conron, K. J., Mimiaga, M. J., & Landers, S. J. (2010). A population-
based study of sexual orientation identity and gender differences 
in adult health. American Journal of Public Health, 100(10), 
1953–1960. doi:10.2105/AJPH.2009.174169

Correro, A. N., & Nielson, K. A. (2020). A review of minority 
stress as a risk factor for cognitive decline in lesbian, gay, 
bisexual, and transgender (LGBT) elders. Journal of Gay 
&Lesbian Mental Health, 24(1), 2–19. doi:10.1080/193597
05.2019.1644570

Crimmins, E. M., Saito, Y., & Kim,  J. K. (2016). Change in cog-
nitively healthy and cognitively impaired life expectancy in the 
United States: 2000–2010. SSM-Population Health, 2, 793–797. 

Eggebeen,  D.  J. (2005). Cohabitation and exchanges of support. 
Social Forces, 83(3), 1097–1110. doi:10.1353/sof.2005.0027

Flatt,  J. D., Johnson, J. K., Karpiak, S. E., Seidel, L., Larson, B., & 
Brennan-Ing, M. (2018). Correlates of subjective cognitive decline 
in lesbian, gay, bisexual, and transgender older adults. Journal of 
Alzheimer’s Disease, 64(1), 91–102. doi:10.3233/JAD-171061

Fredriksen-Goldsen,  K.  I., Jen,  S., Bryan,  A., & Goldsen,  J. 
(2018). Cognitive impairment, Alzheimer’s disease, and other 
dementias in the lives of lesbian, gay, bisexual and transgender 
(LGBT) older adults and their caregivers: Needs and com-
petencies. Journal of Applied Gerontology, 37(5), 545–569. 
doi:10.1177/0733464816672047

Fredriksen-Goldsen, K. I., Kim, H. J., Barkan, S. E., Muraco, A., & 
Hoy-Ellis, C. P. (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. 
doi:10.2105/AJPH.2012.301110

Frost,  D.  M., LeBlanc,  A.  J., de  Vries,  B., Alston-Stepnitz,  E., 
Stephenson, R., & Woodyatt, C. (2017). Couple-level minority 
stress: An examination of same-sex couples’ unique experi-
ences. Journal of Health and Social Behavior, 58(4), 455–472. 
doi:10.1177/0022146517736754

Gates, G. J. (2015). Marriage and family: LGBT individuals and same-
sex couples. The Future of Children, 25(2), 67–87. doi:10.1353/
foc.2015.0013

Ghosh,  D., Mishra,  M.  K., Das,  S., Kaushik,  D.  K., & Basu,  A. 
(2009). Tobacco carcinogen induces microglial activation and 
subsequent neuronal damage. Journal of Neurochemistry, 
110(3), 1070–1081. doi:10.1111/j.1471-4159.2009.06203.x

Goldberg,  A.  E., & Kuvalanka,  K.  A. (2012). Marriage (in) 
equality: The experiences and perspectives of young adults 
with LGB parents. Journal of Marriage and Family, 74, 34–52. 
doi:10.1111/j.1741-3737.2011.00876.x

Gonzales, G., & Blewett, L. A. (2014). National and state-specific 
health insurance disparities for adults in same-sex relation-
ships. American Journal of Public Health, 104(2), e95–e104. 
doi:10.2105/AJPH.2013.301577

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. doi:10.1001/
jamainternmed.2016.3432

Hart, C. G., Saperstein, A., Magliozzi, D., & Westbrook, L. (2019). 
Gender and health: Beyond binary categorical measure-
ment. Journal of Health and Social Behavior, 60(1), 101–118. 
doi:10.1177/0022146519825749

Hatzenbuehler,  M.  L. (2009). How does sexual minority stigma 
“get under the skin”? A  psychological mediation framework. 
Psychological Bulletin, 135(5), 707–730. doi:10.1037/a0016441

Hayes, V., Demirkol, A., Ridley, N., Withall, A., & Draper, B. (2016). 
Alcohol-related cognitive impairment: Current trends and future 
perspectives. Neurodegenerative Disease Management, 6(6), 
509–523. doi:10.2217/nmt-2016-0030

Henckens, M. J., Hermans, E. J., Pu, Z., Joëls, M., & Fernández, G. 
(2009). Stressed memories: How acute stress affects memory 
formation in humans. Journal of Neuroscience, 29(32), 10111–
10119. doi:10.1523/JNEUROSCI.1184-09.2009

Hsieh,  N., & Liu,  H. (2019). Bisexuality, Union Status, 
and gender composition of the couple: Reexamining 

Journals of Gerontology: SOCIAL SCIENCES, 2020, Vol. XX, No. XX 11

Copyedited by: VV

D
ow

nloaded from
 https://academ

ic.oup.com
/psychsocgerontology/advance-article/doi/10.1093/geronb/gbaa202/5992247 by M

ichigan State U
niversity Libraries user on 11 M

arch 2021

https://doi.org/10.1016/j.jalz.2019.01.010
https://doi.org/10.1016/j.jalz.2019.01.010
https://doi.org/10.1093/aje/kwm116
https://doi.org/10.1016/j.jadohealth.2009.02.001
https://doi.org/10.2307/2676319
https://doi.org/10.3233/JAD-190869
https://doi.org/10.1111/j.1741-3737.2012.00994.x
https://doi.org/10.1016/j.drugalcdep.2004.07.007
https://doi.org/10.1038/nrneurol.2011.60
https://doi.org/10.1111/j.1741-3737.2010.00728.x
https://doi.org/10.2105/AJPH.2009.174169
https://doi.org/10.1080/19359705.2019.1644570
https://doi.org/10.1080/19359705.2019.1644570
https://doi.org/10.1353/sof.2005.0027
https://doi.org/10.3233/JAD-171061
https://doi.org/10.1177/0733464816672047
https://doi.org/10.2105/AJPH.2012.301110
https://doi.org/10.1177/0022146517736754
https://doi.org/10.1353/foc.2015.0013
https://doi.org/10.1353/foc.2015.0013
https://doi.org/10.1111/j.1471-4159.2009.06203.x
https://doi.org/10.1111/j.1741-3737.2011.00876.x
https://doi.org/10.2105/AJPH.2013.301577
https://doi.org/10.1001/jamainternmed.2016.3432
https://doi.org/10.1001/jamainternmed.2016.3432
https://doi.org/10.1177/0022146519825749
https://doi.org/10.1037/a0016441
https://doi.org/10.2217/nmt-2016-0030
https://doi.org/10.1523/JNEUROSCI.1184-09.2009


marital advantage in health. Demography, 56(5), 1791–1825. 
doi:10.1007/s13524-019-00813-2

Justin, B. N., Turek, M., & Hakim, A. M. (2013). Heart disease as 
a risk factor for dementia. Clinical Epidemiology, 5, 135–145. 
doi:10.2147/CLEP.S30621

Karlson,  K.  B., & Holm,  A. (2011). Decomposing primary and 
secondary effects: A  new decomposition method. Research in 
Social Stratification and Mobility, 29, 221–237. doi:10.1016/j.
rssm.2010.12.005

Kolk, M., & Andersson, G. (2020). Two decades of same-sex mar-
riage in Sweden: A  demographic account of developments in 
marriage, childbearing, and divorce. Demography, 57(1), 147–
169. doi:10.1007/s13524-019-00847-6

Kuhlmann,  S., Piel,  M., & Wolf,  O.  T. (2005). Impaired memory 
retrieval after psychosocial stress in healthy young men. 
Journal of Neuroscience, 25(11), 2977–2982. doi:10.1523/
JNEUROSCI.5139-04.2005

Langa, K. M., Llewellyn, D. J., Lang, I. A., Weir, D. R., Wallace, R. B., 
Kabeto,  M.  U., & Huppert,  F.  A. (2009). Cognitive health 
among older adults in the United States and in England. BMC 
Geriatrics, 9, 23. doi:10.1186/1471-2318-9-23

LeBlanc, A. J., Frost, D. M., & Wight, R. G. (2015). Minority stress 
and stress proliferation among same-sex and other margin-
alized couples. Journal of Marriage and Family, 77(1), 40–59. 
doi:10.1111/jomf.12160

Liu, H., Reczek, C., & Brown, D. (2013). Same-sex cohabitors and 
health: The role of race-ethnicity, gender, and socioeconomic 
status. Journal of Health and Social Behavior, 54(1), 25–45. 
doi:10.1177/0022146512468280

Liu,  H., Reczek,  C., Mindes,  S.C.H., & Shannon,  S. (2016). The 
health disparities of same-sex cohabitors at the intersection of 
race-ethnicity and gender. Sociological Perspectives, 60(3), 620–
639. doi:10.1177/0731121416663685

Liu, H., Zhang, Z., Choi, S. W., & Langa, K. M. (2020). Marital 
status and dementia: Evidence from the Health and Retirement 
Study. The Journals of Gerontology, Series B: Psychological 
Sciences and Social Sciences, 75(8), 1783–1795. doi:10.1093/
geronb/gbz087

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

Musick, K., Brand,  J. E., & Davis, D. (2012). Variation in the re-
lationship between education and marriage: Marriage market 
mismatch?. Journal of Marriage and Family, 74(1), 53–69. 
doi:10.1111/j.1741-3737.2011.00879.x

Nelson, C. L., & Andel, R. (2020). Does sexual orientation relate to 
health and well-being? Analysis of adults 50+ years of age. The 
Gerontologist, 60(7), 1282–1290. doi:10.1093/geront/gnz187

Oei, N. Y., Elzinga, B. M., Wolf, O. T., de Ruiter, M. B., Damoiseaux, J. S., 
Kuijer, J. P., Veltman, D. J., Scheltens, P., & Rombouts, S. A. (2007). 
Glucocorticoids decrease hippocampal and prefrontal activation 
during declarative memory retrieval in young men. Brain Imaging 
and Behavior, 1(1–2), 31–41. doi:10.1007/s11682-007-9003-2

Ofstedal, M. B., Fisher, G. G., & Herzog, A. R. (2005). Documentation 
of cognitive functioning measures in the Health and Retirement 
Study. http://hrsonline.isr.umich.edu/sitedocs/userg/dr-006.pdf

Perales-Puchalt,  J., Gauthreaux,  K., Flatt,  J., Teylan,  M.  A., 
Resendez,  J., Kukull,  W.  A., Kwun,  C.  G.  C, Jeffrey,  B. 

&Vidoni,  E.  D. (2019). Risk of dementia and mild cognitive 
impairment among older adults in same-sex relationships. 
International Journal of Geriatric Psychiatry, 34(6), 828–835. 
doi:10.1002/gps.5092

Peters,  R., Poulter,  R., Warner,  J., Beckett,  N., Burch,  L., & 
Bulpitt,  C. (2008). Smoking, dementia and cognitive decline 
in the elderly, a systematic review. BMC Geriatrics, 8, 36. 
doi:10.1186/1471-2318-8-36

RAND HRS Data. (2016). Version, P.  Produced by the RAND 
Center for the Study of Aging, with funding from the National 
Institute on Aging and the Social Security Administration. Santa 
Monica, CA.

Reczek,  C., Elliott,  S., & Umberson,  D. (2009). Commitment 
without marriage: Union formation among long-term same-sex 
couples. Journal of Family Issues, 30(6), 738–756. doi:10.1177/
0192513X09331574

Reczek, C., Liu, H., & Brown, D. (2014). Cigarette smoking in same-
sex and different-sex unions: The role of socioeconomic and 
psychological factors. Population Research and Policy Review, 
33(4), 527–551. doi:10.1007/s11113-013-9297-2

Ridley, N. J., Draper, B., & Withall, A. (2013). Alcohol-related de-
mentia: An update of the evidence. Alzheimer’s Research & 
Therapy, 5(1), 3. doi:10.1186/alzrt157

Seelman, K. L. (2019). Differences in mental, cognitive, and func-
tional health by sexual orientation among older women: 
Analysis of the 2015 behavioral risk factor surveillance system. 
The Gerontologist, 59(4), 749–759. doi:10.1093/geront/gnx215

Servais, M. (2010). Overview of HRS public data files for cross-sec-
tional and longitudinal analysis. https://hrs.isr.umich.edu/sites/
default/files/biblio/OverviewofHRSPublicData.pdf

Simon, R. W. (2002). Revisiting the relationships among gender, mar-
ital status, and mental health. American Journal of Sociology, 
107, 1065–1096. doi:10.1086/339225

Singer, J. D. & Willett, J. B. (2003). Applied longitudinal data anal-
ysis: Modelling change and event occurrence. Oxford University 
Press.

Strachan, M. W., Reynolds, R. M., Frier, B. M., Mitchell, R. J., & 
Price, J. F. (2008). The relationship between type 2 diabetes and 
dementia. British Medical Bulletin, 88(1). doi:10.1093/bmb/
ldn042

Tyas,  S.  L., White,  L.  R., Petrovitch,  H., Webster  Ross,  G., 
Foley,  D.  J., Heimovitz,  H.  K., & Launer,  L.  J. (2003). Mid-
life smoking and late-life dementia: The Honolulu-Asia Aging 
Study. Neurobiology of Aging, 24(4), 589–596. doi:10.1016/
s0197-4580(02)00156-2

Umberson, D., Donnelly, R., & Pollitt, A. M. (2018). Marriage, so-
cial control, and health behavior: A dyadic analysis of same-sex 
and different-sex couples. Journal of Health and Social Behavior, 
59(3), 429–446. doi:10.1177/0022146518790560

United States Census Bureau. (2019). 2019 current population 
survey annual social and economic supplement. https://www.
census.gov/programs-surveys/cps/data.html

Waite, L. J., & Gallagher, M. (2000). The case for marriage: Why 
married people are happier, healthier, and better off financially. 
Doubleday.

Zhou, S., Zhou, R., Zhong, T., Li, R., Tan, J., & Zhou, H. (2014). 
Association of smoking and alcohol drinking with dementia 
risk among elderly men in China. Current Alzheimer Research, 
11(9), 899–907. doi:10.2174/1567205011666141001123356

12 Journals of Gerontology: SOCIAL SCIENCES, 2020, Vol. XX, No. XX

Copyedited by: VV

D
ow

nloaded from
 https://academ

ic.oup.com
/psychsocgerontology/advance-article/doi/10.1093/geronb/gbaa202/5992247 by M

ichigan State U
niversity Libraries user on 11 M

arch 2021

https://doi.org/10.1007/s13524-019-00813-2
https://doi.org/10.2147/CLEP.S30621
https://doi.org/10.1016/j.rssm.2010.12.005
https://doi.org/10.1016/j.rssm.2010.12.005
https://doi.org/10.1007/s13524-019-00847-6
https://doi.org/10.1523/JNEUROSCI.5139-04.2005
https://doi.org/10.1523/JNEUROSCI.5139-04.2005
https://doi.org/10.1186/1471-2318-9-23
https://doi.org/10.1111/jomf.12160
https://doi.org/10.1177/0022146512468280
https://doi.org/10.1177/0731121416663685
https://doi.org/10.1093/geronb/gbz087
https://doi.org/10.1093/geronb/gbz087
https://doi.org/10.1037/0033-2909.129.5.674
https://doi.org/10.1111/j.1741-3737.2011.00879.x
https://doi.org/10.1093/geront/gnz187
https://doi.org/10.1007/s11682-007-9003-2
http://hrsonline.isr.umich.edu/sitedocs/userg/dr-006.pdf
https://doi.org/10.1002/gps.5092
https://doi.org/10.1186/1471-2318-8-36
https://doi.org/10.1177/0192513X09331574
https://doi.org/10.1177/0192513X09331574
https://doi.org/10.1007/s11113-013-9297-2
https://doi.org/10.1186/alzrt157
https://doi.org/10.1093/geront/gnx215
https://hrs.isr.umich.edu/sites/default/files/biblio/OverviewofHRSPublicData.pdf
https://hrs.isr.umich.edu/sites/default/files/biblio/OverviewofHRSPublicData.pdf
https://doi.org/10.1086/339225
https://doi.org/10.1093/bmb/ldn042
https://doi.org/10.1093/bmb/ldn042
https://doi.org/10.1016/s0197-4580(02)00156-2
https://doi.org/10.1016/s0197-4580(02)00156-2
https://doi.org/10.1177/0022146518790560
https://www.census.gov/programs-surveys/cps/data.html
https://www.census.gov/programs-surveys/cps/data.html
https://doi.org/10.2174/1567205011666141001123356

