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Abstract
Objectives:  Modeling the health and care trajectories of lesbian, gay, and bisexual (LGB) is essential to identify inequalities 
and support needs, yet because of the small sample of LGB people in any one survey, current evidence relies on studies that 
have poor generalizability and low power. This study assesses the magnitude of health inequalities among older LGB people 
across 10 outcomes, informed by evidence on the health trajectories and distinct LGB history of the United Kingdom.
Method:  A systematic review was conducted of representative data sources on older LGB and heterosexual people’s health 
and care status in the United Kingdom. Individual Participant Data (IPD) meta-analysis was employed to synthesize data 
from up to 25 different sources. To account for the intricacies of individual data sets, the analysis employed a two-stage 
approach where an odds ratio and standard error was calculated for each data set individually, before being meta-analyzed 
through DerSimonian and Laird random effects models.
Results:  Among men aged 50+, being gay, bisexual, or having another nonheterosexual orientation is associated with an 
increased risk of reporting long-term illness and health-related limitations. Indicators of mental health also suggest that gay 
and bisexual men are more likely to report low life satisfaction and to have attempted suicide over their life time. Among 
women, differences are apparent with regards to self-rated health as well as with engagement with risky health behaviors.
Discussion:  The findings corroborate the minority stress theory, but they also generate new questions for researchers 
around when and how these inequalities emerge.
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Sexuality, Equality, and the Health of Older 
People in the United Kingdom
In many countries older lesbian, gay, and bisexual (LGB) 
people were born at a time same-sex activity between men 
was a criminal offence, and where social and legislative 

conditions permitted discrimination across a wide spectrum 
of domains for men and women from sexual minorities. In 
the United Kingdom, even after advances in the 1960s and 
1970s such as the decriminalization of same-sex acts be-
tween men in 1967 in England and Wales, the legislative and 
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social landscape remained hostile to LGB men and women. 
During the 1980s, when the last of the baby boom genera-
tion were experiencing transitions to adulthood, the onset 
of the HIV/AIDS epidemic had devastating impact on the 
health, well-being, and social networks of LGB people. The 
HIV/AIDS crisis and the government of Margaret Thatcher 
politicized homosexuality, culminating in the enactment 
of the controversial Section 28 of the Local Government 
Act which banned any form of “promotion” of homosex-
uality including discussion in schools. This galvanized the 
gay rights movement in the United Kingdom, leading to 
the establishment of two of the United Kingdom’s best 
known gay rights movements, Stonewall and OutRage!, in 
1989 and 1990, respectively. Since the 1990s, the legislative 
landscape has become increasingly permissive, so that LGB 
people can access similar rights and treatment as hetero-
sexual people across a range of domains. Similarly, recent 
medical advances in antiretrovirals have triggered a drop 
in new HIV/AIDS infections, and many who were infected 
now have undetectable levels, effectively halting transmis-
sion (Rodger et al., 2019).

Despite these recent advances, the long-term impact of 
experiences of discrimination on the health and well-being 
of older LGB people is relatively unknown. In the United 
Kingdom, discrimination was experienced against a back-
ground where LGB movements were muted and largely in-
accessible. Between the 1950s and 1980s, LGB movements 
in the United Kingdom were made up of social elites or 
protest groups dominated by a few individuals (Kollman & 
Waites, 2011), unlike federated models in the United States 
and Europe (Bernstein, 2011; Kollman & Waites, 2011). 
This also stymied the development of a radical social 
equality agenda, with direct action in the United Kingdom 
lagging behind the United States in terms of pride and 
protest (Downes, 2019). Older LGB people in the United 
Kingdom experienced greater disconnect from grassroots 
support structures compared to their U.S.  counterparts, 
compounding feelings of exclusion which may have a di-
rect and long-term impact on health. In contrast, although 
positive attitudes toward same-sex activity in the United 
Kingdom and United States were broadly similar (Keleher 
& Smith, 2012; Park & Rhead, 2013), it was only in 2003 
that same-sex activity was legalized across all U.S. states, 
36 years after legalization in England and Wales.

In this study we aim to calculate robust estimates of 
the extent of sexuality-based inequalities in the United 
Kingdom. Given that the assumptions underpinning a 
meta-analytic approach, our chosen method in this study, 
are based on reasonable homogeneity between studies, the 
inclusion of other contexts including the United States may 
serve to undermine these assumptions. In this study we 
focus on UK data alone, and although the exact transfera-
bility of estimates of sexuality-based inequalities is unclear, 
findings from the United Kingdom will have broader sali-
ence in illuminating the nature and direction of sexuality-
based inequalities.

Conceptual Underpinnings and Existing 
Evidence on Sexuality and Health
Recognition that living in a minority status category is dele-
terious for health has stimulated the development of several 
theories that provide a framework for exploring sexuality-
based health inequalities, the most prominent being mi-
nority stress theory (Fabbre, Jen, & Fredriksen-Goldsen, 
2018). The theory states that LGB people are at risk of 
mental health issues from chronic social stressors related to 
the experience of stigma and prejudice; the concept of so-
cial stress has also been extended to physical manifestations 
of stress. The present study is grounded in examining the 
long-term impact of exposure social stressors on the health 
of older LGB people. An earlier systematic scoping review 
found evidence suggesting that health inequities persist, al-
though the evidence was concentrated around inequality in 
access to and treatment within social (personal) care set-
tings (Kneale, Henley, Thomas, & French, 2019). The evi-
dence was less conclusive on the extent to which minority 
stress may manifest in differences in physical and global 
measures of health among older people. Earlier investi-
gations into the model were suggestive of a link (Meyer, 
2003) and later investigations have purposively extended 
the model to examine the impact of prejudice-related social 
stress on physical health (Frost, Lehavot, & Meyer, 2015), 
providing a basis for our current exploration of group-
based differences between the physical and mental health 
status of older LGB and non-LGB people.

Other frameworks have sought to build on the minority 
stress model to focus more on drivers of health equity. For 
example, the Health Equity Promotion Model adopts a 
life course perspective to understand how social position 
and context, and their intersections, shape both health-
promoting and adverse trajectories (Fredriksen-Goldsen 
et al., 2014). In the context of the present study, this model 
could support investigation of the mechanisms driving 
observed inequalities (or health advantages if they exist). 
However, our focus here is to provide a starting point for 
such an investigation at a later date through illuminating 
where health inequalities lie and their magnitude.

Evidence on Health and Sexuality in 
Older Age
Existing studies on LGB health in later life predominantly 
draw on qualitative methods, and the minority of extant 
quantitative studies often excludes a comparison group of 
heterosexual people (Almack & King, 2019; Kneale et al., 
2019; Westwood et  al., 2020). While qualitative studies 
provide some analytical generalizability to the minority 
stress hypothesis (Kneale et al., 2019), the extent to which 
this theory can be generalized across a range of health con-
ditions, and across sociodemographic groups or national 
settings is less understood. Although minority stress was 
initially used as a lens to understand inequalities broadly 
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between LGB and heterosexual people, it has increasingly 
been applied as a lens to explore differences in later life 
(Detwiler, 2015; Hoy‐Ellis & Fredriksen‐Goldsen, 2017; 
Wallace, 2018).

In line with reviews of the international literature on 
health among older LGB people (Addis, Davies, Greene, 
MacBride-Stewart, & Shepherd, 2009; Brennan, Bauer, 
Bradley, & Tran, 2017; McParland & Camic, 2016; Potter, 
Bamford, & Kneale, 2011), UK literature on older LGB 
people’s health is characterized by a focus on specific issues 
including HIV/AIDS, sexual health, mental health needs, 
and substance misuse. Much of this evidence is based on 
studies that do not make direct comparisons with heter-
osexual people. Furthermore, evidence that summarizes 
broad differences in health status, including levels of self-
rated health, long-term illness, and limitations due to health 
or illness, is scarce. This is despite the importance of such 
broad health indicators in (a) illustrating the impact of dif-
ferent social determinants of health and health inequalities 
(Bartley & Plewis, 2002); (b) their incorporation into cal-
culations of healthy life expectancy (in the case of self-rated 
health; Public Health England, 2017) and disability-free life 
expectancy (in the case of limiting long-term illness; Jagger 
et al., 2016); as well as (c) being significant antecedents of 
all-cause mortality (Bentham, Eimermann, Haynes, Lovett, 
& Brainard, 1995; Idler & Benyamini, 1997; Mossey & 
Shapiro, 1982).

Quantitative Evidence on Health and 
Sexuality and Study Rationale
Quantitative data allowing for the exploration of differ-
ences in health status between older LGB and heterosexual 
people at a population level in the United Kingdom have 
historically been scarce, and characteristically present 
methodological drawbacks. Researchers intent on contrib-
uting to the evidence base have had to compromise in terms 
of the generalizability of the sample, for example, in fo-
cusing only on those persons with (same sex) cohabiting 
histories (e.g., Kneale, Sholl, Sherwood, & Faulkner, 2014); 
or in terms of focusing in on particular populations, for 
example, clinic attendees (e.g., Bouman et al., 2016). Many 
quantitative studies using population-level data have identi-
fied only small numbers and may be underpowered (Kneale 
& French, 2018), increasing the risk that significant differ-
ences are overlooked. In addition, small sample sizes have 
compelled researchers to “lump” together diverse intersec-
tional categories across sexual identity, age, and gender.

In response to methodological deficiencies, researchers 
have occasionally opted to collect new data (e.g., Guasp, 
2011), although such a strategy not only represents a high 
financial cost, but also fails to capitalize on existing UK 
population-level surveys, which are increasingly collecting 
data on same LGB people. Individually, these studies 
are rich in breadth but are compromised by small sam-
ples of older LGB people. Evidence synthesis techniques, 

and particularly meta-analysis, could provide robust evi-
dence through increasing the statistical power of models 
(Cohen, 1992), compared to relying on individual studies, 
and reduce the standard error of the (weighted) effect size. 
Individual Participant Data (IPD) meta-analysis involves 
the application of meta-analytic methods to participant-
level data allowing more flexible statistical analysis (see 
Riley, Lambert, & Abo-Zaid, 2010). While systematic re-
views typically identify papers on a specific topic, in this 
study we undertook a systematic review of UK data sources 
that could be used to estimate the magnitude of sexuality-
based health inequalities in later life. Our original intention 
had been to also examine data for transgender people in the 
United Kingdom, although the low numbers of transgender 
people and the absence of measures in surveys precluded 
exploration of transgender health.

Method

Scope, Search Strategy, and Data

Data were required to be representative of the United 
Kingdom or its constituent countries (e.g., Wales or 
Scotland), or defined regions within the United Kingdom 
(e.g., South East England), and the main search was con-
fined to the United Kingdom’s largest repository of indi-
vidual social data hosted by the UK Data Service (UKDS). 
The UKDS provides access to over 6,000 sources of pop-
ulation, social and economic data including well-known 
health data (e.g., Scottish and English Health Surveys), and 
aging data (e.g., the English Longitudinal Study of Ageing 
[ELSA]). Further details of the search methods are available 
in the Supplementary Materials. Conduct of the analyses 
followed the “Preferred Reporting Items for a Systematic 
Review and Meta-analysis of Individual Participant Data” 
(Stewart et al., 2015). Confining the search to the UKDS 
allowed for a systematic approach to the inclusion of data 
sources in the synthesis, and provided some safeguards 
around the authenticity, reliability, and logical integrity of 
included data sources. This could reduce bias arising from 
including studies that have been inappropriately collected 
or collated, and bias from including additional data sources 
haphazardly.

Data sources were included if they: (a) measured sex-
uality allowing for categorizing people as being LGB or 
heterosexual; (b) collected data on people aged 50+; (c) col-
lected information on health (defined below); and (d) were 
collected through probabilistic and representative sampling 
methods. Data sources that only collected attitudes about 
LGB people were not eligible and IPD from intervention 
studies were also ineligible. Outcomes of interest were 
selected on the basis of findings from an earlier systematic 
review (Kneale et al., 2019), that highlighted the absence 
of quantitative estimates of sexuality-based inequalities 
in broad measures of health status, health behaviors, and 
mental health, based on comparative population-level 
estimates:
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•• General health measures: (i) self-rated health, (ii) long-
term illness, and (iii) limitations due to health or illness;

•• Measures of health behaviors: (iv) current smoking (any 
instance of current smoking—generally the surveys pre-
dated e-cigarettes) and (v) heavy drinking (drinking 5 
times a week or more);

•• Measures of mental well-being: (vi) life satisfaction, (vii) 
suicide attempts, and (viii) suicidal ideation as measures 
of mental health;

•• Additional health disparities: (ix) osteoporosis as a 
measure of health disparity of particular salience to 
transgender men and women (Sedlak et  al., 2017; 
Wierckx et  al., 2012) and (x) a further measure ex-
ploring whether LGB older people experienced a greater 
care “burden” (as carers) was also examined based on 
previous research (Kneale & French, 2018).

To account for potential differences between LGB and non-
LGB people which may confound the observed relationship 
between sexuality and health, we used a standard set of 
controls to adjust estimates of sexuality-based differences 
based on age group, gender (where appropriate in “LGB” 
models), an indicator of socioeconomic status, retirement 
status, and marital status. While each study contained a 
variable reflecting each of these domains, there were differ-
ences in measurement between data sets.

IPD Meta-analysis

All of the data sets used probabilistic sampling necessitating 
the use of weights to calculate estimates of health inequal-
ities. In some of the data sources, a complex study design 
had been employed which necessitated accounting for strat-
ified sampling and clustering in the data in order to produce 
accurate estimates of the odds of experiencing health states 
in LGB people compared to non-LGB people. To account 
for the intricacies of individual data sets, the analysis em-
ployed a two-stage approach where an odds ratio (OR) and 
standard error was calculated for each data set individually, 
before being synthesized in a meta-analytic model (Riley 
et  al., 2010). This approach retained the key advantages 
of an IPD approach to meta-analysis; for example, greater 
flexibility in the modeling approach and greater consist-
ency; while allowing the calculation of estimates reflecting 
the study design from individual studies.

For each study and each outcome measured, a logistic 
regression model was constructed separately for women, 
men, as well as a combined male and female model. An 
unadjusted estimate was obtained as well as an estimate 
adjusted for the covariates listed above.

As the studies represented UK populations of older 
LGB people that differed in time and space, random effects 
meta-analysis models (DerSimonian and Laird method) 
were initially constructed with the contribution of each 
study to the pooled effect size reflecting the inverse of each 
study’s variance as well as the between-study heterogeneity. 

However, in practice many of the model results constructed 
with a random effects specification were identical to the 
results from a fixed effects model due to very low levels 
of between-study heterogeneity. All data were analyzed 
using Stata and meta-analysis models constructed through 
the metan command (Harris et al., 2008). Where moderate 
heterogeneity was detected (corresponding to an I2 of 40% 
or higher; Deeks, Higgins, & Altman, 2011), prespecified 
subgroup analyses were employed to examine if study-level 
characteristics explained heterogeneity based on (a) geo-
graphic reach of the study; (b) the year of study collection; 
and (c) the age range of included participants (all were aged 
50, although with an upper limit in several studies).

Finally, while the IPD meta-analysis method was intended 
to overcome issues of estimates being underpowered, we 
nevertheless faced additional challenges in terms of sparse 
data within individual data sets (Greenland, Mansournia, 
& Altman, 2016). As a whole, the health events or states 
per predictive variable was generally higher than 10 for 
each model (Vittinghoff & McCulloch, 2007), with the ex-
ception of suicide attempts, where the low number of events 
precluded the use of the data in some cases. However, there 
was evidence of small categories in some data sets, partic-
ularly with respect of our main variable of interest (sex-
uality); in some data sets fewer than 20 nonheterosexual 
men and women were identified. Following guidance pro-
vided by Greenland et al. (2016), potential sparse data bias 
was determined where: (a) there were low numbers of LGB 
people (less than 20 people for a gender specific model); 
(b) where coefficients were clearly inflated resulting and 
implausible estimates; and (c) where the magnitude and/
or direction of the OR changed dramatically with adjust-
ment of confounders. Where this occurred, an estimate was 
derived using approximate Bayesian logistic regression 
using the “penlogit” command in Stata (Discacciati, Orsini, 
& Greenland, 2015). This had the impact of “shrinking” 
the log OR toward “zero” through augmenting the data 
set with data augmentation priors (records that impose the 
desired priors on the model parameters); these prior values 
were based on the pooled effect size and the variance based 
on the next largest study. Due to this procedure being used 
to adjust estimates from smaller studies, the impact of un-
dertaking this procedure made very little difference to the 
overall pooled effect size or levels of heterogeneity (con-
firmed also through sensitivity analyses), although did suc-
ceed in adjusting some of the more implausible individual 
study values. In addition, we also used Firth bias correction 
where no events were observed in the LGB group, a situ-
ation that was only encountered when dealing with rarer 
events such as suicide attempts (Greenland et  al., 2016; 
Higgins & Green, 2011). Where fewer than 12 LGB men or 
women were identified in any one data set, the unadjusted 
ORs were used for both adjusted and unadjusted models 
for commonly occurring outcomes (including data from the 
ONS Relationships Module for limitations due to health 
or illness), although for very rare outcomes the data were 
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not used in models (including certain sweeps of the Scottish 
Health Survey measuring suicide attempts). Forest plots 
for each meta-analysis are available in the Supplementary 
Materials. Full methods for this review were published in 
an earlier protocol (see Kneale, French, & Thomas, 2018).

Results

Review of Data Sets

A total of 1,313 records were retrieved from searches and 
screened based on title and description. From these, 82 data 
sets were explored in more detail through downloading 
questionnaires and checking for eligibility, and from these, 
a total of 29 different data sets were identified as being 
eligible. Different outcomes were supported by different 
numbers of studies, with the largest model (self-rated 
health) being supported by 25 data sets (see Figure 1 in 
Supplementary Materials) with just one study (the ELSA) 
measuring osteoporosis (precluding the ability to meta-
analyze the data). Access to the data sets was provided 
through the standard End User Licence, although access to 
the largest study, the Integrated Household Survey (Office 
for National Statistics, 2016), which contained 128,444 
people aged 50 and older, was provided through the UK 
Data Archive’s Secure Lab. A further population-level data 
set was also considered (South East London Community 
Health Study) although this was not pursued further be-
cause of the very small number of LGB people aged 50+.

Proportion of People Aged 50+ Identified as LGB

Only one study was discovered allowing for identification 
of transgender people by measuring gender identity and 
how this differed from the sex assigned at birth, although 
the very small number whose gender identity had changed 
precluded further analysis. The results therefore represent 
the experiences of LGB people aged 50+. Most included 
studies asked people about sexual identity and typically 
respondents could identify as Lesbian, Gay, Bisexual, 
Heterosexual or as “other” or state “do not know” when 
asked. These identities were dichotomized, as heterosexual 
and nonheterosexual (the latter group comprised of all re-
sponses except heterosexual). A  sizable number of older 
people also “prefer not to say” when asked about their 
sexuality (Joloza, Evans, O’Brien, & Potter-Collins, 2010); 
these responses were not utilized in analyses. Using this ap-
proach, the proportion of older people identified as LGB 
ranged between 0.8% and 5.3% across surveys (1.1%–
5.7% among men and 0.7%–5.2% among women, see 
Table 1). A second way of identifying respondents as LGB 
in three surveys was to use information on same-sex at-
traction and same-sex experience. Using a strategy outlined 
elsewhere (Kneale & French, 2018), we identified respond-
ents as being LGB if they had some, equal, or mainly/exclu-
sively same-sex experience and equal or mainly/exclusively 

same-sex attraction. Using this method, the proportion of 
older people identified as LGB ranged between 3.2% and 
6.0% across surveys (4.4%–7.8% among men and 2.3%–
5.4% among women).

Inequalities in Self-Rated Health, Long-Term 
Illness, and Limitations Due to Health or Illness

The results for self-rated health, long-term illness, and 
health-related limitations showed a sexuality-based ine-
quality, with LGB people aged 50 and older being more 
likely to report poorer health and illness, although differ-
ences were observed by gender. Based on a meta-analysis 
that included data from 3,031 men and women, the odds 
of LGB people reporting poorer self-rated health (de-
fined as “not good”) was 1.17 times higher (95% confi-
dence interval [CI]: 1.07–1.28), attenuating slightly to 
1.14 in adjusted estimates (95% CI: 1.04–1.25). Gender-
stratified models showed the odds of gay and bisexual 
men reporting not good health were 1.22 times higher in 
unadjusted models (95% CI: 1.08–1.39), attenuating to 
1.12 in adjusted models with the CI including 1.0 (95% 
CI: 0.99–1.28) providing suggestive, although ultimately 
inconclusive, evidence of a sexuality-based inequality. In 
contrast, sexuality-based inequalities were not observed in 
unadjusted models among women but were evident in ad-
justed estimates, with LGB women having a higher odds 
of reporting poorer health (OR: 1.15; CI: 1.01–1.32). Very 
little between-study heterogeneity was observed, and most 
model estimates were identical to those obtained from a 
fixed effects model (Table 2).

Among women, there was no conclusive evidence of a 
difference in the odds of reporting a long-term illness by 
sexuality (adjusted OR: 0.92; 95% CI: 0.73–1.16) despite 
the model including data from 1,213 female participants. 
In contrast, gay and bisexual men were found to have an 
elevated odds of experiencing long-term illness (adjusted 
OR: 1.18; 95% CI: 1.02–1.36) based on a model that in-
cluded reports from 1,282 gay and bisexual men. Little het-
erogeneity was observed in the model for men, although 
greater levels of heterogeneity were observed in the model 
for women. In the model for LGB women study-level fac-
tors (geographic reach, year of study collection, and age 
range of participants) did not yield an explanation for high 
heterogeneity.

An almost identical set of results to those for long-term 
illness was obtained when exploring sexuality-based in-
equalities in limitations due to illness. Gay and bisexual 
men were substantially more likely to report living with 
a health-related limitations (adjusted OR: 1.20; 95% CI: 
1.05–1.32), an effect that was relatively homogenous 
across studies based on the very low levels of heterogeneity. 
Meanwhile, the results for women were inconclusive and 
suggestive of very little increased risk of LGB women re-
porting health-related limitations, based on models that 
included over 1,200 women. Unlike the results above for 
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long-term illness, the results for health-related limitations 
suggested that the effects across studies were relatively 
uniform in suggesting that being LGB neither raised nor 
lowered the risk of limiting illness among women.

Inequalities in Suicide Attempts, Suicidal 
Ideation, and Life Satisfaction

Inequalities in the mental health of LGB men and women 
aged 50 and older were apparent across different indicators 
of mental health, and particularly among men (Table 3). 
Inequalities were particularly striking in the raised risk of 
gay and bisexual men reporting attempts of suicide across 
their life course, with the odds being over twice as high 
compared to heterosexual men (adjusted OR: 2.29; 95% 
CI: 1.19–4.42). Despite the meta-analysis including reports 
from four studies, the number of gay and bisexual men in-
cluded in the model remained relatively low (124), and it 
was not possible to explore the high heterogeneity suffi-
ciently. The results from a model containing one study also 
suggested that gay and bisexual men aged 50+ were twice 
as likely to report thoughts of taking their own lives (ad-
justed OR: 2.03; 95% CI: 1.04–3.94).

A model including 525 gay and bisexual older men in-
dicated that sexuality-based mental health inequalities also 
encompassed reports of lower life satisfaction (adjusted 
OR: 1.26; 95% CI: 1.01–1.76). Sexuality-based inequal-
ities were not observed as consistently among women. LGB 
women aged 50+ were somewhat more likely to report 
suicide attempts (based on reports from 134 women) and 
low life satisfaction (based on 519 women) although this 
evidence was inconclusive. The model for life satisfaction 
among women showed low levels of statistical heteroge-
neity, although visual inspections of the data did suggest 
that differences were apparent, and there were some dif-
ferences in the phrasing of the question across studies (see 
Supplementary Materials).

Inequalities in Osteoporosis and the Provision 
of Care

Only one study provided information on the risks of oste-
oporosis by sexuality, precluding meta-analysis. The results 
suggested that older LGB women were at elevated risk, al-
though the model was underpowered.

Meta-analyses of the provision of care suggested that 
neither LGB men nor women were more likely than het-
erosexual people to provide care to a family member or 
loved one. However, there were high levels of heteroge-
neity visible in both models, with effect sizes for men and 
women varying both in terms of magnitude and direc-
tion. Generally, investigations into heterogeneity were un-
informative, although for men we found that the risk of 

sexuality-based differences in care provision was patterned 
by the country in which the study took place. Among six 
studies conducted in England, gay and bisexual men were 
more likely to report being a carer (adjusted model: OR: 
1.38; 95% CI: 1.02–1.86), with no heterogeneity detected 
in the subgroup; studies conducted in other countries pro-
vided inconsistent evidence (Table 4).

Inequalities in Smoking and Alcohol 
Consumption

Models for both high frequency of alcohol consumption 
and current smoking were supported by a large number 
of studies (22 and 23 studies, respectively), with data from 
over 800 nonheterosexual men and women, respectively, 
included in the models (Table 5). LGB women were sub-
stantially more likely to smoke than heterosexual women 
(adjusted OR: 1.23; 95% CI: 1.05–1.44) with negligible 
heterogeneity detected, indicating a broadly consistent pat-
tern. There were also indications that LGB women were 
more likely to drink frequently (typically on five or more 
days a week, see Supplementary Materials) than hetero-
sexual women (adjusted OR: 1.31; 95% CI: 0.95–1.79), 
although the CI for this model included 1, indicating that 
the evidence was inconclusive. No consistent evidence was 
found for men having higher or lower risks of smoking 
or high-frequency drinking, and although high levels of 
between-study heterogeneity were detected, planned ex-
plorations were not fruitful in identifying study-level 
drivers of heterogeneity.

Summary and Discussion

Summary

Among men aged 50 and older, being gay, bisexual, or 
having another nonheterosexual orientation is associated 
with an increased risk of reporting a long-term illness 
and limitations due to health or illness. Gay and bisexual 
men are more likely to report low life satisfaction and 
to have attempted suicide over their life time. In these 
analyses, we were unable to examine the extent to which 
the elevated levels of long-term illness overlapped with 
poorer mental health, although the relationship between 
poorer mental health and poorer physical health has 
been theorized and documented both in the general liter-
ature (Firth et al., 2019), as well as in literature focused 
on LGB people (Fredriksen-Goldsen et  al., 2013; Frost 
et  al., 2015). Similarly, we were unable to examine the 
extent to which higher levels of long-term illness over-
lapped with instances of HIV/AIDS. Ageing with HIV/
AIDS is increasingly common among older gay and bi-
sexual men (Owen & Catalan, 2012) although most of 
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Table 1.  Dataset Details Including Number and Proportion of People Aged 50 Identified as LGB in Each Survey

 Acronym Year Geography
Measurement  
of sexuality Age range Outcomes used LGB People Aged 50+ LGB Men Aged 50+ LGB Women Aged 50+

Dataset and 
weighted 
percentages

     Low self- 
rated  
health

Long- 
term 
illness

limitations 
due to 
health/ 
illness

Low life 
satisfaction

Suicidal 
ideation

Suicide 
attempts

Osteoporosis Current 
smoking

Alcohol 
consumption  
5+ days

Care Weighted 
proportion

Unweighted 
number

Weighted 
proportion

Unweighted 
number

Weighted 
proportion

Unweighted 
number

Active people 
Surveya

ActPS 2014 England I/O 50–100  ✓ ✓        2.4% 765 2.8% 360 2.0% 405

Adult Psychiatric 
Morbidity 
Surveyb

APMS 2007 England I/O 50–95 ✓  ✓  ✓ ✓     5.3% 190 5.4% 90 5.2% 100

British Social 
Attitudes Surveyb

BSA 2007 Great Britain I/O 50–98 ✓          3.2% 25 5.7% 18 1.2% <10

English 
Longitudinal 
Study of Ageingb

ELSA 2012 England E/A 50–98 ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ 5.0% 281 5.7% 132 4.3% 149

Health Education 
Monitoring 
Surveyb

HEMS 1995  
1996  
1997  
1998

England I/O 50–55 ✓ ✓ ✓     ✓ ✓  1.4% 27 1.9% 21 0.7% <10

Health Survey for 
Englandb

HSE  
 

2010 England I/O 50–98 ✓ ✓ ✓     ✓ ✓  1.9% 35 2.9% 23 1.0% 12
2011 England I/O 50–100 ✓ ✓ ✓     ✓ ✓ ✓ 1.1% 36 1.5% 23 0.7% 13
2012 England I/O 50–100 ✓ ✓ ✓     ✓ ✓ ✓ 1.3% 42 1.7% 28 0.9% 14
2013 England I/O 50–100 ✓ ✓ ✓     ✓ ✓ ✓ 1.5% 56 2.0% 34 1.0% 22
2014 England I/O 50–100 ✓ ✓ ✓   ✓  ✓ ✓ ✓ 1.5% 50 1.5% 23 1.5% 27

National Survey 
of Sexual 
Attitudes and 
Lifestyles$

NATSAL 1990 England E/A 50–59 ✓ ✓      ✓ ✓  3.2% 106 4.4% 63 2.3% 43
2012 England E/A 50–74 ✓ ✓ ✓     ✓ ✓  6.6% 262 7.8% 142 5.4% 120

Northern Ireland 
Health Survey$

NIHS 2010–11 Northern 
Ireland

I/O 50–85+ ✓ ✓ ✓ ✓    ✓ ✓ ✓ 0.8% 16 1.1% 10 0.6% <10

2013–14 Northern 
Ireland

I/O 50–75+ ✓ ✓ ✓ ✓✓    ✓ ✓ ✓ 2.6% 29 1.3% <10 1.4% 21

ONS Omnibus -  
Relationships 
Module$$

ONS 
Omnib

2004 Great Britain I/O 50–99   ✓        1.8% 10 2.5% <10 1.3% <10

Scottish Health 
Survey$

SHS 2008 Scotland I/O 50–98 ✓ ✓ ✓ ✓  ✓  ✓ ✓  2.0% 51 2.5% 32 1.6% 19
2009 Scotland I/O 50–98 ✓ ✓ ✓ ✓  ✓  ✓ ✓  1.8% 61 2.4% 38 1.3% 23
2010 Scotland I/O 50–98 ✓ ✓ ✓ ✓  ✓  ✓ ✓  3.5% 105 3.7% 50 3.4% 55
2011 Scotland I/O 50–98 ✓ ✓ ✓ ✓  ✓  ✓ ✓  3.8% 120 4.5% 59 3.2% 61
2012 Scotland I/O 50–99 ✓ ✓ ✓ ✓    ✓ ✓  1.5% 35 1.7% 17 1.3% 18
2013 Scotland I/O 50–99 ✓ ✓ ✓ ✓  ✓  ✓ ✓  1.4% 35 1.7% 16 1.1% 19

Scottish Attitudes 
Survey 

SAS 2014$ Scotland I/O 50–99 ✓ ✓         2.3% 17 2.9% 10 1.4% <10
2015$$ Scotland I/O 50–99  ✓         2.7% 19 2.8% 10 2.6% <10

Understanding 
Society$

U-SOC 2013 UK I/O 50–99 ✓ ✓ ✓ ✓    ✓ ✓ ✓ 2.3% 346 2.8% 182 2.0% 164

Integrated 
Household 
Survey$

IHS 2014 UK I/O 50–99 ✓       ✓   1.3% 1106 1.5% 611 1.1% 495

I/O, identity/orientation; E/A, experience/attraction.
aNumbers and percentages based on models for LTI.
bNumbers and percentages based on models for SRH. 
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the data included here were collected before widespread 
use of effective antiretrovirals (Rodger et  al., 2019). If 
living with HIV provides an explanation for the higher 
levels of long-term illness observed in the current data, 
then new therapies may change the significance of this 
finding in the near future.

We find that among women, differences in health 
are apparent with regards to self-rated health as well as 
with engagement with risky health behaviors. There are 
clear connections between these, with the higher levels 
of smoking and frequent alcohol consumption a possible 
contributor to poorer self-rated health. The odds of LGB 
women reporting “not good” health are 1.15 times higher 
than heterosexual women and while this differential is 
relatively modest, this may have substantial impacts on 
a population level. The odds of LGB women being cur-
rent smokers was substantially higher, and there were also 
indications that LGB women were more likely to drink 
frequently, although this latter result was not significant 
and there was substantial heterogeneity. Nevertheless, the 
results provide indications LGB women may have riskier 
physical health behaviors, with a similar sexuality-based 
inequality not observed among men in health behaviors. 
Certainly, the meta-analyses provide suggestive evidence 
that smoking cessation interventions may fail to reach 
sexual minority women. Previous systematic reviews have 
also indicated an absence of specific interventions for 
LGB women (Rizer, Mauery, Haynes, Couser, & Gruman, 
2015). The reason for the emergence of sexuality-based 
differences for women and not men in health behaviors 
is unclear. One factor may be that social spaces for gay 
and bisexual men have historically been a focal point for 
public health interventions in a way that social spaces for 
nonheterosexual women have not (Leibel, Lee, Goldstein, 
& Ranney, 2011).

Limitations

While the overall findings of this study are relevant to a 
broad readership in illuminating the nature and overall 
magnitude of sexuality-based inequalities, the precise es-
timates are limited by the UK focus. Incorporation of in-
ternational data, for example, from the United States, was 
considered although was ultimately discounted because of 
contextual differences that could undermine the underpin-
ning assumptions of reasonable homogeneity in IPD meta-
analysis. Furthermore, differences within countries such as 
the United States, where legislation reflected a patchwork 
of rights and sanctions on same-sex activity (Bernstein, 
2011), could become difficult to reconcile and interpret 
in cross-country comparisons. The focus on the United 
Kingdom also allowed us to remain systematic about the 
identification of data sets to incorporate in the synthesis, 
helping to avoid bias. However, incorporating U.S.  and 
other data may have addressed other issues we encountered 
(e.g., small numbers of studies for osteoporosis models).

These analyses are further constrained by a number of 
interrelated issues. One factor involves the requirement of 
constructing a data set of harmonized measures for meta-
analyses. While there was conceptual homogeneity in the 
models and measures, there were some differences in the 
way in which sexuality and the outcomes were measured. 
A  focus on estimating health inequalities as opposed to 
prevalence mitigates this concern in part.

A meta-analytic approach can also mean that a more 
nuanced treatment of the data is lost. Returning to the ex-
ample of the provision of care, differences in care patterns 
were expected based on previous findings that LGB people 
start caring for others earlier than heterosexual people 
(Kneale & French, 2018). In contrast, the meta-analytic 
models focused on more crude differences in levels of cur-
rent provision of informal care. Overall, the evidence in this 
paper illuminates that inequalities exist, although in line 
with critiques around meta-analysis being well equipped 
to provide a “big fact” but struggling to provide a more 
“sophisticated answer” (Glass, 2015), the analyses do not 
indicate when and why inequalities emerge. Other limita-
tions include the small sample sizes within studies, and dif-
ferent study designs and measures preventing raw survey 
data being combined directly in a one-stage IPD model. 
Statistical power continued to hinder further exploration 
of differences in health and care status by age and by sexual 
orientation. Similarly, while much of this paper is grounded 
in exploring differences among older LGB people, small 
sample sizes meant that it reflects the experience of those 
aged 50+, as opposed to an older threshold. Finally, the 
absence of transgender people from the analyses was una-
voidable due to limitations in the available data.

Conclusions
While these analyses are not the first to attempt to under-
stand the extent of health inequalities among sexual mi-
norities using individual-level data (Semlyen, King, Varney, 
& Hagger-Johnson, 2016), these analyses are the first in-
corporate data from such a wide breadth of data sources, 
to examine a breadth of indicators, and to focus on people 
aged 50 and older. Our largest model incorporated data 
from 25 different data sources and provided an unparal-
leled sample size (over 2,500 LGB men and women) to 
enable understanding the extent of sexuality-based health 
inequalities in later life. The approach of systematically 
exploring the UKDS uncovered almost 30 different data 
sources available. Individually, these studies were generally 
underpowered and no sexuality-based inequality would 
be detected, although when synthesized the data allowed 
for the detection of inequalities in self-rated health, long-
term illness, smoking, suicide attempts, and life satisfaction, 
demonstrating the benefits of the IPD meta-analysis ap-
proach. A similar framework could be applied to examine 
inequalities in later life among other minority groups, such 
as Black and Minority Ethnic groups.
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The findings here corroborate the minority stress theory 
(Frost et al., 2015; Meyer, 1995), but also generate new 
questions for researchers around when and why these in-
equalities emerge, and the findings here provide a starting 
point for these investigations. Drawing on models such as 
the Health Equity Promotion Model (Fredriksen-Goldsen 
et al., 2014), that explicitly incorporate notions of the life 
course, could help in structuring future analyses. These 
should focus on examining when the inequalities in health 
uncovered here begin to emerge, and how social position 
and context shape pathways to health equity and health 
adversity. Such investigations are, however, dependent on 
the collection or existence of longitudinal data sources, 
although only two of the studies included in the present 
study were of a longitudinal design. Such questions should 
instead be investigated through ambitious multimethod 
programs. However, unlike the United States, where sub-
stantial investments have been made to understand sexual 
minority health through the collection of new data across 
generations (Meyer et al., 2020), the United Kingdom is 
lacking such investment in LGB health data. The absence 
of theory-driven data collection in the United Kingdom 
means that, while we now know where sexuality-based 
inequalities are broadly located, there remains consider-
able work to unpack diverse “lumped” categories such 
as “LGB,” and to understand how decision-makers and 
practitioners can best support well-being somewhere over 
the rainbow.
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