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Abstract 

Introduction

Little is known about the impact of socioeconomic disadvantage on lesbian, gay, 

bisexual, transgender, queer, and other sexual and gender minority (LGBTQ+) older 

adults (≥50 years). The aim of this study is to determine whether the distribution of 

LGBTQ+ inpatient hospitalizations are related to structural socioeconomic factors.

Methods

A secondary analysis of retrospective electronic health record data for LGBTQ+ older 

adults hospitalized from 2018 to 2022 was conducted at one large health system. 

The average county area deprivation index where the patient resided was calculated.

Results

The analysis included 2270 LGBTQ+ older adult inpatient hospitalizations, with 

1508 (66.4%) from low socioeconomic disadvantage, 595 (26.3%) from moderate 

socioeconomic disadvantage; and 17 (7.4%) from high socioeconomic disadvantage 

counties (p < .0001). LGBTQ+ older adults who resided in moderate and high socio-

economic disadvantaged counties had a significant proportion of patients identify-

ing as asexual (a posteriori contrasts, p < .05) compared to the low socioeconomic 

disadvantaged group. Those from moderate socioeconomic disadvantaged counties 

had a significantly higher proportion of patients identifying as bisexual (a posteriori 

contrasts, p < .05) compared to the high socioeconomic disadvantaged group.
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Discussion

This analysis highlights socioeconomic disadvantage of LGBTQ+ older adults who 

utilized one large health system. More work needs to be done to understand use 

of the hospital system by LGBTQ+ older adults in moderate to high socioeconomic 

disadvantaged areas.

Introduction

Lesbian, gay, bisexual, transgender, queer, and other sexual and gender minority 
(LGBTQ+) older adults experience significant health disparities compared to their het-
erosexual and cisgender counterparts. These disparities are evident across various 
health outcomes, including higher rates of chronic conditions, mental health issues, 
and barriers to accessing healthcare services [1,2]. LGBTQ+ older adults face distinct 
challenges, such as being twice as likely to live alone, less likely to have children, 
and more vulnerable to poverty, homelessness, and both physical and mental health 
issues [1]. In North Carolina, where this study is located, 30% of LGBTQ+ adults 
aged 18 + have an annual income of below $24,000, 21% are uninsured (compared 
to 14% for non-LGBTQ+ adults), and 29% are food insecure (compared to 16% for 
non-LGBTQ+ adults) [3].

The health disparities experienced by LGBTQ+ older adults are influenced by 
both individual factors (such as sexual orientation, gender identity, and age) and 
social determinants of health (SDOH). Structural and social determinants, including 
racism, socioeconomic status, education level, employment, housing quality, and 
environment, contriubute to health inequities [4,5]. For LGBTQ+ older adults, these 
factors intersect with their sexual orientation and gender identity, potentially exac-
erbating health risks. Moving beyond individual-level predictors to understand how 
social structures and environments influence SDOH in marginalized populations can 
provide insight into expanding knowledge on LGBTQ+ health inequities.

Residential neighborhood and county-level characteristics have been shown to 
be important predictors of health outcomes [6,7]. Residing in socially disadvantaged 
areas (areas that suffer from a combination of economic, health, and environmen-
tal burdens, including poverty, high unemployment, pollution, and high incidence of 
chronic disease) is associated with increased health risks, including higher rates of 
heart failure, hospitalizations, and mortality [4,8,9]. Previous studies have demon-
strated that living in a socioeconomically disadvantaged area predicts higher rates of 
hospitalization, rehospitalization, and emergency surgeries [10–12]. These findings 
are particularly concerning for LGBTQ+ older adults, who historically have lower 
incomes and higher poverty levels compared to non-LGBTQ+ populations. Further-
more, LGBTQ+ individuals face significant challenges related to homelessness, with 
3% of sexual minorities and 8% of transgender adults having experienced homeless-
ness in the last 12 months [13]. While these socioeconomic challenges undoubtedly 
influence access to healthcare, it remains unclear whether LGBTQ+ older adults 
face additional barriers when living in more socioeconomically disadvantaged areas. 
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Recent studies have indicated that county-level characteristics (sociodemographic, health-related, environmental) are 
related to higher rates of COVID-19 deaths [14], malnutrition in older adults [15], and individual tobacco and alcohol use 
[16]. Those living in higher socioeconomically disadvantaged areas are less likely to have controlled blood pressure, dia-
betes, and cholesterol compared to those living in lower socioeconomic disadvantaged areas [17]. However, little is known 
about the impact of area-level socioeconomic disadvantage on LGBTQ+ older adult inpatient hospitalizations and health 
outcomes.

Despite the growing body of evidence on health disparities among LGBTQ+ older adults and the influence of 
community-level factors on health outcomes, there is a significant gap in understanding how county-level deprivation 
specifically affects the health of LGBTQ+ older adults (≥50 years). This study aimed to examine the relationship between 
county-level socioeconomic disadvantage and health outcomes in a North Carolina hospital system. Understanding this 
relationship can provide crucial information to health systems serving this population and guide the development of tar-
geted interventions, policies, and resource allocation to advance health equity for LGBTQ+ older adults.

Sexual and gender minority health research framework

Adapted from the Minority Health and Health Disparities Research Framework, the Sexual and Gender Minority (SGM) 
Health Research Framework [18] (Fig 1) is a multilevel model that shows the key factors and influences of LGBTQ+ 
health throughout the life span. Guided by the social ecological model [19], the SGM Health Research Framework has 
four key levels that influence the health and well-being of LGBTQ+ populations: individual factors, interpersonal factors, 
community factors, and societal factors. In the model each level is encapsulated by the next, indicating the intersection-
ality of each factor. At the individual level personal, behavioral, biological, and demographics drive health and well-being 
[19]. The interpersonal level focuses on relationships and other social networks and how that influences the health of the 
individual [18]. Community factors include the places where LGBTQ+ populations have social interactions. This includes 
places like neighborhoods, health care settings, and community centers [18]. Societal factors, the last factor in this 
framework, consider influences like policy (all levels), sexual orientation/gender identity data collection practices, and legal 
protections as factors LGBTQ+ populations have to navigate [18].

Area Deprivation Index (ADI)

As discussed above in relation to the SGM Health Research Framework, community factors influence LGBTQ+ older adult 
health throughout the lifespan. ADI is a community level measure that is comprised of 17 components over 4 categories 
(see Table 1) from the 5-year American Community Survey. ADI provides an index score of socioeconomic disadvantage 
based on the census block groups of the neighborhood [20]. The importance of the ADI is that it provides a comprehen-
sive understanding of the social and economic conditions within a given region and can be used to provide information to 
target interventions and resources for areas with the greatest need.

Aims

This study focuses on LGBTQ+ older adults with at least one inpatient hospitalization in a large academic health system 
in North Carolina to determine whether the distribution of the inpatient hospitalizations is related to the average ADI for 
the county in which the patient resides. The academic health system is world-renowned and centrally located in North 
Carolina. It is a comprehensive care center and includes a regional emergency and trauma center. We examined inpatient 
hospitalizations as a key indicator of healthcare utilization and potential health disparities across areas with varying levels 
of socioeconomic deprivation. We hypothesized that counties with a higher county average ADI, indicative of greater area-
level socioeconomic disadvantage, would have a significantly higher proportion of the LGBTQ+ older adult inpatient hos-
pitalizations. We use the SGM Health Disparities Research Framework [18] in this study to describe our results, identify 
gaps, and to guide future research and interventions within the levels of influence (individual, interpersonal, community).
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Methods

Study design and participants

This descriptive study was a secondary analysis of retrospective electronic health record (EHR) data from a large aca-
demic health system. We included inpatient hospitalizations for adult patients who identified as LGBTQ+ who were ≥50 
years old with a primary diagnosis and were inpatient admissions to the health system one or more times from Novem-
ber 1, 2018 to June 1, 2022. Only primary diagnoses were available for analysis. We excluded emergency room vis-
its. There were a total of 2284 hospitalizations; 14 hospitalizations did not have county level data. Therefore, a total of 
2270 LGBTQ+ older adult inpatient hospitalizations were studied, representing 1235 unique patients. An honest broker 
employed by the University was used to retrieve the data based on our inclusion and exclusion criteria and uploaded it in 
the healthsystem’s secure environment be be analyzed. The data was de-identified and consent was not required for this 
secondary data analysis. This study was approved by Duke University Institutional Review Board (Pro00110074).

Fig 1.  Sexual & gender minority health disparities research framework.

https://doi.org/10.1371/journal.pone.0330612.g001

https://doi.org/10.1371/journal.pone.0330612.g001
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Measures

Individual, interpersonal, and community measures were guided by the SGM Health Disparities Research Framework. 
Individual measures for the LGBTQ+ older adults hospitalized were gender identity, sexual orientation, race, ethnicity, 
age, primary diagnosis, and number of hospitalizations per patient. Sexual orientation and gender identity (SOGI) fields 
in the EHR are listed in Table 2. The process of collecting SOGI data in this hospital system can be completed by the 
patient using their online chart or it can be entered in the clinical setting by the patient, licensed or nonlicensed staff who 
are in patient facing roles (see blinded for review [21]) for further explanation). The interpersonal measure was married/
partnered. Neighborhood level data was not available for this study. A key community measure for each hospitalization 
was the area-level socioeconomic disadvantage for the patient at the time of the admission, defined as the average ADI 
for the county in which the patient resided. The average ADI for each county in North Carolina was calculated as follows: 
2020 composite scores for the ADI for block groups in North Carolina were downloaded using the Neighborhood Atlas 
at the University of Wisconsin [22]. Census geocodes for the county neighborhoods were grouped by county using the 
assigned federal information processing standard (FIPS) code using the North Carolina State County FIPS table [23]. For 
each county, the average ADI was determined by averaging all the county census block geocodes [24]. County average 
ADI values ranged from 0 to 10, with a higher average ADI indicating greater area-level socioeconomic disadvantage. 
Each county was categorized into one of three socioeconomic disadvantage groups: (a) low – average ADI scores ranged 
from 0.00 to 3.99; (b) moderate – average ADI scores ranged from 4.00 to 6.99; and (c) high – average ADI scores ranged 
from 7.0 to 10.00. For each hospitalization, the area-level socioeconomic disadvantage category (ADI group) was then 
determined for the patient admitted. Societal factors were not measured in this study and therefore were not included in 
the analysis.

Data analysis

The data analysis was conducted in a Protected Analytics Computing Environment (PACE) required by the healthsystem 
to ensure patient data privacy. Descriptive statistics were used to detail characteristics of the 1235 LGBTQ+ patients at 
the first inpatient hospitalization. Chi-square goodness of fit test was used to test for significant differences in the pro-
portion of the 2270 LGBTQ+ older adults inpatient hospitalizations in which the patient resided in the low, moderate, or 
high socioeconomic disadvantage area (ADI groups). Chi-square/Fisher’s Exact test for categorical characteristics and 

Table 1.  Area deprivation index indicators.

Domain Variables

Education % Population aged 25+ with less than 9 years of education
% Population aged 25+ with at least a high school diploma
% Population aged 16 + employed in white-collar occupations

Employment/Income Income disparity
Median family income
% Civilian labor force unemployed (aged 16+)
% Families below poverty level
% Population below 150% of poverty threshold

Housing Median home value
Median monthly mortgage
Median gross rent
% Owner-occupied housing units
% Occupied housing units without complete plumbing

Household Characteristics % Occupied housing units with more than 1 person per room
% Single-parent households with children under 18 years
% Households without a motor vehicle
% Households without a telephone

https://doi.org/10.1371/journal.pone.0330612.t001

https://doi.org/10.1371/journal.pone.0330612.t001
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one-way analysis of variance for age were used to compare the three ADI groups with regard to patient characteristics 
at the time of the hospitalization. A posteriori pairwise contrast were performed when a significant overall effect was 
detected. Non-directional statistical tests were performed with significance set at 0.05 for each test. All statistical analysis 
were performed using SAS® software, version 9.4 [25].

Results

Patient characteristics

Table 3 presents the characteristics of the LGBTQ+ older adults at their first inpatient hospitalization (N = 1235 
unique patients). The mean age was 66.8 years (SD = 9.9, range: 50–103). Most identified as male (52%), followed 
by female (47%), gender fluid (0.3%), transgender (0.2%), and non-binary (0.2%). Sexual orientation is reported as 
asexual (60%), lesbian or gay (27%), bisexual (11%), queer (0.6%), and pansexual (0.6%). The majority were Cau-
casian/White (81%) and married/partnered (58%). The top three primary diagnosis of the inpatient hospitalizations 
were all pulmonary related with nonspecific abnormal pulmonary finding of lung field (29.7%) being the majority. A 
total of 323 (26%) of the 1235 LGBTQ+ older adults had more than one inpatient hospitalization during the observa-
tion period.

ADI groups and hospitalizations

There were a total of 2270 LGBTQ+ older adult inpatient hospitalizations, with 1508 (66.4%) inpatient hospitalizations in 
which the patient resided in a low socioeconomic disadvantage area, 595 (26.3%) inpatient hospitalizations in which the 
patient resided in a moderate socioeconomic disadvantage area, and 17 (7.4%) inpatient hospitalizations in which the 
patient resided in a high socioeconomic disadvantage area (Table 4, chi-square goodness of fit, p < .001). Table 4 details 
the county average ADI for each of the three ADI groups.

ADI groups and patient characteristics

Table 5 presents the patient characteristics for the low, moderate and high socioeconomic disadvantage area groups. The 
three ADI groups significantly differed on several sexual orientation characteristics (overall effect, p < .05). The moderate 
and high groups had a significant proportion of patients reporting being asexual compared to the low group, while the low 
group had a higher proportion of patients reporting to be lesbian compared to the moderate and high groups (a posteriori 
contrasts, p < .05). The moderate group had a significantly higher proportion of patients reporting to be bisexual compared 
to the high group (a posteriori contrast, p < .05). In terms of demographics, the moderate group had a significantly higher 

Table 2.  EHR gender identity and sexual orientation fields.

Gender identity Sexual orientation

Male Asexual

Female Bisexual

Nonbinary Pansexual

Gender fluid/queer Gay/Lesbian

Transgender female/male to female Straight (not lesbian or gay)

Transgender male/female to male Something else

Choose not to answer Choose not to disclose

Do not know

Abbreviation: EHR: electronic health record.

https://doi.org/10.1371/journal.pone.0330612.t002

https://doi.org/10.1371/journal.pone.0330612.t002


PLOS One | https://doi.org/10.1371/journal.pone.0330612  September 3, 2025 7 / 13

proportion of patients who identified as White compared to the low and high groups as well as a higher proportion who 
were married/partnered compared to the low group (a posteriori contrasts, p < .05).

Discussion

The primary finding of this study, which aimed to examine the relationship between socioeconomic disadvantage and 
inpatient hospitalization among LGBTQ+ older adults, was unexpected. Contrary to our initial hypothesis, the majority 
(66.4%) of hospitalized LGBTQ+ older adults in our sample resided in areas of low socioeconomic disadvantage. This 
finding challenges common assumptions about the relationship between LGBTQ+ status, aging, and socioeconomic 
status.

Table 3.  Patient characteristics at first hospitalization (N = 1235 patients).

Characteristic n (%)

Gender Identity

  Male 647 (52.4%)

  Female 579 (47.0%)

  Gender Fluid 4 (0.3%)

  Transgender 3 (0.2%)

  Non-binary 2 (0.2%)

Sexual Orientation

  Asexual 740 (60.0%)

  Lesbian or Gay 339 (27.5%)

  Bisexual 142 (11.5%)

  Pansexual 7 (0.6%)

  Queer 7 (0.6%)

Race

  White 1003 (81.2%)

  Black or African American 184 (15.0%)

  Other Minorities 41 (2.2%)

  More than one race 1 (0.1%)

  Not Reported/Declined 6 (0.5%)

Ethnicity

  Hispanic or Latinx 24 (1.69%)

  Non-Hispanic or Non-Latinx 1168 (94.6%)

  Not Reported/Declined 43 (3.5%)

Age, in years 66.8 ± 9.9

Top 3 Primary Diagnoses

  Other nonspecific abnormal finding of lung field 367 (29.7%)

  Pleural effusion, not elsewhere classified 176 (14.3%)

  Shortness of breath 143 (11.6%%)

Hospitalizations per Patient

  1 hospitalization 786 (63.6%)

  2 hospitalizations 224 (18.1%)

  3 or more hospitalizations 99 (8.0%)

Married/partnered 723 (58.5%)

https://doi.org/10.1371/journal.pone.0330612.t003

https://doi.org/10.1371/journal.pone.0330612.t003
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Interpreting results through the SGM health disparities framework

The SGM Health Disparities Framework emphasizes the interplay of individual, interpersonal, community, and societal 
factors in shaping health outcomes for LGBTQ+ populations across the life course. Our results can be interpreted through 
this lens:

Individual level factors.  The predominance of patients from low socioeconomic disadvantaged areas warrants further 
consideration of several contributing factors. This finding may reflect individual-level resilience and resource accumulation 

Table 4.  ADI groups: Hospitalizations and county average ADI (N = 2270 hospitalizations).

ADI Group 
Characteristics

County Average ADI:
0–3
Low Socioeconomic 
Disadvantage

County Average ADI:
4–6
Moderate Socioeconomic 
Disadvantage

County Average ADI:
7–10
High Socioeconomic 
Disadvantage

Chi-square Goodness 
of Fit Test, p-value

n (%) of 2270 
hospitalizations

1508 (66.4%) 595 (26.2%) 167 (7.4%) <.001

ADI: Mean ± SD 3.3 ± 0.6 5.9 ± 0.7 7.8 ± 0.7

ADI: Minimum, maximum 2.4, 3.9 4.1, 6.8 7.1, 9.4

Note: Goodness of fit test: null hypothesis is the proportion for each ADI group will be equal (0.33 or 33%); ADI groups were categorized by county aver-
age ADI; SD = Standard Deviation.

https://doi.org/10.1371/journal.pone.0330612.t004

Table 5.  ADI groups: Patient characteristics (N = 2270 hospitalizations)*.

Characteristic County Average ADI:
0–3
Low Socioeconomic 
Disadvantage (L)
N = 1508

County Average ADI:
4–6
Moderate 
Socioeconomic 
Disadvantage (M)
N = 595

County Average ADI:
7–10
High Socioeconomic 
Disadvantage (H)
N = 167

Overall p-value A posteriori
Pairwise Contrasts

Gender identity

  Female 699 (46.4%) 273 (45.9%) 89 (53.3%) .21 --

  Male 798 (52.9%) 322 (54.1%) 78 (46.7%) .23 --

  Transgender 5 (0.3%) 0 (0.0%) 0 (0.0%) -- --

  Gender Fluid 4 (0.3%) 0 (0.0%) 0 (0.0%) -- --

  Non-binary 2 (0.1%) 0 (0.0%) 0 (0.0%) -- --

Sexual orientation

  Asexual 874 (58.0%) 416 (70.0%) 121 (72.5%) <.001 (M = H) > L

  Lesbian/Gay 446 (30.0%) 96 (16.1%) 34 (20.4%) <.001 L> (M = H)

  Bisexual 156 (10.3%) 79 (13.3%) 12 (7.2%) .05 M > H

  Queer 21 (1.4%) 0 (0.0%) 0 (0.0%) -- --

  Pansexual 11 (0.7%) 4 (0.7%) 0 (0.0%) -- --

Age, in years 67.5 ± 9.9 67.2 ± 9.4 68.2 ± 9.1 .51 --

White race 1164 (77.6%) 526 (88.4%) 126 (75.9%) <.001 M> (L = H)

Hispanic 20 (1.4%) 7 (1.2%) 6 (3.7%) .08 --

Married/partnered 808 (53.6%) 406 (68.4%) 101 (60.8%) <.001 M > L

Note: n (%) reported and 3 x 2 chi-square tests or Fisher Exact Tests with continuity correction for categorical characteristics. Mean ± standard deviation 
reported for age with one-way analysis of variance using a General Linear Model conducted due to unequal sample size. A posteriori pairwise contrasts 
with p ≤ 0.05 are indicated; ‘--’ indicates test not conducted due to small number of cases in one or more ADI groups with the specified characteristic.

https://doi.org/10.1371/journal.pone.0330612.t005

https://doi.org/10.1371/journal.pone.0330612.t004
https://doi.org/10.1371/journal.pone.0330612.t005
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over the life course, as LGBTQ+ older aduts who have successfully navigated societal challenges may be more likely 
to achieve economic stability and reside in advantaged areas [26]. Proximity to the academic medical center could play 
a role with individuals in low ADI areas potentially having easier access to care [27]. Employment patterns might also 
influence our findings, as there could be a higher proportion of university or medical center employees in our sample who 
may reside in low ADI areas and have better healthcare access [28]. Although not provided in our EHR data, educational 
attainment is another crucial factor to consider, as higher education levels are often associated with lower ADI scores 
and may influence healthcare-seeking behaviors and LGBTQ+ identity disclosure [29]. Lastly, better health insurance 
coverage among individuals living in lower ADI areas may facilitate access to care at academic medical centers [30]. 
Future research should examine these factors to develop a more nuanced understanding of the complexities between 
individual characteristics, socioeconomic status, and healthcare utilization among LGBTQ+ older adults, aligning with the 
SGM Health Disparities Framework.

Interpersonal level factors.  The higher proportion of patients from low disadvantage areas who identified as 
lesbian or gay, compared to those identifying as asexual in moderate and high disadvantage areas, suggests potential 
differences in social support and community connection. This is supported by research showing that socioeconomic 
status (SES) significiantly impacts social support networks among LGBTQ+ individual, with higher SES individuals from 
higher socioeconomic backgrounds being more likely to receive support from multiple sources, including family, peers, 
and significant others, while those from lower socioeconomic backgrounds often lack family support and experience 
worse mental health outcomes [31,32]. This aligns with the framework’s emphasis on social networks and support as 
key determinants of health outcomes. Additionally, LGBTQ+ older adults from low socioeconomic disadvantaged areas 
may feel more safe, secure, and confident to disclose their sexual orientation and/or gender identity. Whereas, LGBTQ+ 
older adults who are from higher disadvantaged areas may not report their sexual orientation or gender identity for fear of 
receiving a lower standard of care or encountering discrimination [10].

Community level factors.  Our findings highlight potential community barriers to healthcare access for LGBTQ+ 
older adults in more disadvantaged areas. The lower representation of patients from high disadvantage areas may 
indicate issues with healthcare accessibility or quality in these areas, rather than a lower need for care. Previous 
studies indicate that residents of moderate to high socioeconomic disadvantaged areas show more symptom burden 
of heart failure, but do not have increased hospitalizations compared to lower socioeconomic disadvantaged areas [9]. 
Transportation barriers in more deprived areas, including the cost of bus fare and travel time, may contribute to reduced 
access to healthcare [33].

Societal level factors.  Although our study did not directly analyze societal factors, they play a crucial role in shaping 
health outcomes for LGBTQ+ older adults and are essential to consider when interpreting our results. Several key 
societal factors are relevant to our findings – Policy and legal environment: The unexpected distribution of patients across 
socioeconomic disadvantage areas may reflect broader policy influences. States and regions with more protective policies 
for LGBTQ+ individuals (e.g., anti-discrimination laws) may foster environments where LGBTQ+ older adults are more 
likely to achieve economic stability and access healthcare [2,34]. This could partially explain the higher representation of 
patients from low disadvantage areas in our sample. Structural stigma: The societal-level conditions, cultural norms, and 
institutional policies that constrain the opportunities and well-being of stigmatized populations may significantly influence 
our findings. LGBTQ+ older adults living in areas with high structural stigma may be less likely to disclose their sexual 
orientation or gender identity, potentially leading to underrepresentation in health data and reduced access to appropriate 
care. This could contribute to the lower representation of patients from high disadvantaged areas in our sample. 
Healthcare system practices: The lack of standardized, LGBTQ+ specific screening and care guidelines across healthcare 
systems may lead to inconsistent data collection and care provision. This could partly explain the high prevalence of 
individuals identifying as asexual in our study, potentially reflecting inadequate training in collecting sexual orientation 
or a lack of understanding among older adults about sexual orientation terminology. Healthcare access and resource 
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allocation: Societal decisions about healthcare resource allocation may contribute to disparities in access. As noted in our 
findings, LGBTQ+ older adults from more deprived areas may face reduced access to care due to transportation barriers 
and other socioeconomic factors. This aligns with experiences of other marginalized populations, such as Indigenous 
older adults, who face similar barriers to healthcare access [35].

These societal factors highlight the need for comprehensive policy approaches to address health disparities among 
LGBTQ+ older adults. They identify the importance of considering not just individual and community-level factors, but 
also broader societal influences when interpreting healthcare utilization patterns and developing interventions to improve 
health equity for this population.

Future directions

Future research should focus on several key areas to address the complex interplay of factors affecting LGBTQ+ older 
adults’ health outcomes. Researchers should examine how individual resilience factors interact with area-level disadvan-
tage, potentially uncovering protective mechanisms that could inform interventions. Furthermore, understanding how older 
adults and healthcare workers define “asexual” would help us understand limitations in this study. Investigating barriers 
to hospital access for LGBTQ+ older adults in more disadvantaged areas is crucial to understanding and addressing 
healthcare disparities. Additionally, exploring the role of social support and community resources across different levels 
of area disadvantage could reveal important strategies for mitigating health inequities. Future studies should also assess 
the impact of structural factors, such as anti-discrimination laws and healthcare policies, on hospital utilization patterns 
for LGBTQ+ older adults in various socioeconomic contexts. While some studies might benefit from comparing LGBTQ+ 
and non-LGBTQ+ populations, it’s equally important to conduct research that explores the rich diversity within LGBTQ+ 
older adult communities without necessarily using non-LGBTQ+ populations as a reference point. Longitudinal studies 
examining how health experiences and needs evolved over time could provide important information for developing 
long-term strategies to promote equity in aging populations. Finally, research should focus on patterns of care for specific 
health conditions and populations within the LGBTQ+ older adult community. For example, studying healthcare utilization 
and outcomes for transgender and non-binary older adults, as well as conditions like lung cancer, could provide valuable 
insights. These diverse research directions will contribute to a more comprehensive understanding of LGBTQ+ older 
adults’ health needs and inform targeted interventions and policies.

Limitations

A limitation of this study is that this patient population was from one hospital system and the results may not be general-
izable to other LGBTQ+ older adult patients in other hospital systems. Additionally, we did not have access to a 9-digit zip 
code for all patient addresses; this prohibited the ability to calculate specific ADI codes at the street level. Street level data 
would have provided information on the socioeconomic disadvantage of the street the patient listed as their residence.

Secondary analysis of EHR data is a limitation of this study. EHRs are primarily designed for clinical care and billing 
purposes, not research, which can lead to data quality issues and potential bias [36]. The unexpected high prevalence of 
older adults identifying as asexual (60%) in our sample raises concerns about the accuracy of the sexual orientation data 
collection among older demographics at this academic medical center. This figure significantly differs from national and 
state-level data; for instance researchers reported that only 7.87% of older persons in North Carolina identify as asexual 
[37]. This discrepancy highlights the potential for misclassification or misunderstanding in SOGI data collection, a com-
mon issue in EHR-based research. These limitations underscore the need for improved SOGI data collection methods in 
healthcare settings [21], particularly for older adults, and caution in interpreting results from EHR-based studies.

Since the pandemic, there has been an increase in use of disadvantage indices, like ADI, but limited information on 
the differences in interpretation of these indices on the same geographical area. Depending on which disadvantage 
index is used, the social and policy response may vary [38]. In this study, there potentially could have been additional 
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disadvantage factors identified using a different index. Being that this is the first study to identify the socioeconomic disad-
vantage of LGBTQ+ older adults who use this health system, a future study should consider using more than one disad-
vantage index and comparing the two, looking at data from a longitudinal perspective and obtaining community feedback 
on results, and studying more closely geographical areas and circumstances within the area [38].

Conclusion

In conclusion, while our findings challenge some assumptions about LGBTQ+ older adults and socioeconomic disadvan-
tage, they also highlight the need for a nuanced understanding of health disparities within this population. By centering 
these results within the SGM Health Disparities Framework, we can better inform targeted interventions and policies to 
improve health equity for all LGBTQ+ older adults, regardless of their area’s socioeconomic status. It’s important to note 
that these findings have policy implications for resource allocation, emphasizing that areas of lower socioeconomic disad-
vantage should not necessarily receive more resources at the expense of more disadvantaged areas.

Author contributions

Conceptualization: Jennifer T. May, Devon Noonan, Susan G. Silva.

Data curation: Jennifer T. May.

Formal analysis: Jennifer T. May, Susan G. Silva.

Funding acquisition: Jennifer T. May.

Methodology: Jennifer T. May, Susan G. Silva.

Resources: Jennifer T. May.

Software: Jennifer T. May.

Supervision: Susan G. Silva.

Visualization: Jennifer T. May, Susan G. Silva.

Writing – original draft: Jennifer T. May, Devon Noonan, Susan G. Silva.

Writing – review & editing: Jennifer T. May, Devon Noonan, Susan G. Silva.

References
	1.	 Choi S, Meyer I. LGBT aging: a review of research findings, needs, and policy implications. Los Angeles (CA): The Williams Institute Acknowledg-

ments The authors thank Stephen Karpiak of ACRIA Center on HIV and Aging, Christy Mallory, Adam P. Romero, and Amira Hasenbush of the Wil-
liams Institute, for their assistance. This report was written with support from Services and Advocacy for GLBT Elders (SAGE). For more information 
The Williams Institute, UCLA School of Law Box; 2016; 951476. p. 90095–1476.

	2.	 Walker RV, Powers SM, Witten TM. Impact of anticipated bias from healthcare professionals on perceived successful aging among transgender and 
gender nonconforming older adults. LGBT Health. 2017;4(6):427–33. https://doi.org/10.1089/lgbt.2016.0165 PMID: 29111876

	3.	 LGBT demographic data interactive. Los Angeles (CA): The Williams Institute, UCLA School of Law; 2019.

	4.	 Brennan MB, Powell WR, Kaiksow F, Kramer J, Liu Y, Kind AJH, et al. Association of race, ethnicity, and rurality with major leg amputation or death 
among medicare beneficiaries hospitalized with diabetic foot ulcers. JAMA Netw Open. 2022;5(4):e228399. https://doi.org/10.1001/jamanetworko-
pen.2022.8399 PMID: 35446395

	5.	 Little C, Alsen M, Barlow J, Naymagon L, Tremblay D, Genden E, et al. The impact of socioeconomic status on the clinical outcomes of COVID-19; a 
retrospective cohort study. J Community Health. 2021;46(4):794–802. https://doi.org/10.1007/s10900-020-00944-3 PMID: 33387149

	6.	 Waisel DB. Vulnerable populations in healthcare. Curr Opin Anaesthesiol. 2013;26(2):186–92. https://doi.org/10.1097/ACO.0b013e32835e8c17 
PMID: 23385323

	7.	 Whitman A, De Lew N, Chappel A, Aysola V, Zuckerman R, Sommers BD. Addressing social determinants of health: examples of successful 
evidence-based strategies and current federal efforts. Off Heal Policy. 2022;1:1–30.

	8.	 Nichols L, Stirling C, Otahal P, Stankovich J, Gall S. Socioeconomic disadvantage is associated with a higher incidence of aneurysmal subarachnoid 
hemorrhage. J Stroke Cerebrovasc Dis. 2018;27(3):660–8. https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.09.055 PMID: 29122467

https://doi.org/10.1089/lgbt.2016.0165
http://www.ncbi.nlm.nih.gov/pubmed/29111876
https://doi.org/10.1001/jamanetworkopen.2022.8399
https://doi.org/10.1001/jamanetworkopen.2022.8399
http://www.ncbi.nlm.nih.gov/pubmed/35446395
https://doi.org/10.1007/s10900-020-00944-3
http://www.ncbi.nlm.nih.gov/pubmed/33387149
https://doi.org/10.1097/ACO.0b013e32835e8c17
http://www.ncbi.nlm.nih.gov/pubmed/23385323
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.09.055
http://www.ncbi.nlm.nih.gov/pubmed/29122467


PLOS One | https://doi.org/10.1371/journal.pone.0330612  September 3, 2025 12 / 13

	 9.	 Shirey TE, Hu Y, Ko Y-A, Nayak A, Udeshi E, Patel S, et al. Relation of neighborhood disadvantage to heart failure symptoms and hospitalizations. 
Am J Cardiol. 2021;140:83–90. https://doi.org/10.1016/j.amjcard.2020.10.057 PMID: 33144159

	10.	 Morin S, Kahn J, Richards T, Palacio H. Eliminating racial and ethnic disparities in HIV care: the California report. San Francisco: AIDS Research 
Institute University of California; 2000.

	11.	 Alvidrez J, Castille D, Laude-Sharp M, Rosario A, Tabor D. The national institute on minority health and health disparities research framework. Am 
J Public Health. 2019;109(S1):S16–20.

	12.	 Armenia SJ, Pentakota SR, Merchant AM. Socioeconomic factors and mortality in emergency general surgery: trends over a 20-year period. J 
Surg Res. 2017;212:178–86. https://doi.org/10.1016/j.jss.2017.01.015 PMID: 28550905

	13.	 Wilson BDM, Choi SK, Harper GW, Lightfoot M, Russell S, Meyer IH. Homelessness among LGBTQ adults in the U.S. Los Angeles (CA): Williams 
Institute; 2020.

	14.	 Khan SS, Krefman AE, McCabe ME, Petito LC, Yang X, Kershaw KN, et al. Association between county-level risk groups and COVID-19 
outcomes in the United States: a socioecological study. BMC Public Health. 2022;22(1):81. https://doi.org/10.1186/s12889-021-12469-y PMID: 
35027022

	15.	 Bergeron CD, John JM, Sribhashyam M, Odonkor G, Oloruntoba O, Merianos AL, et al. County-level characteristics driving malnutri-
tion death rates among older adults in Texas. J Nutr Health Aging. 2021;25(7):862–8. https://doi.org/10.1007/s12603-021-1626-2 PMID: 
34409963

	16.	 Hamad R, Brown DM, Basu S. The association of county-level socioeconomic factors with individual tobacco and alcohol use: a longitudinal study 
of U.S. adults. BMC Public Health. 2019;19(1):390. https://doi.org/10.1186/s12889-019-6700-x PMID: 30971249

	17.	 Durfey SNM, Kind AJH, Buckingham WR, DuGoff EH, Trivedi AN. Neighborhood disadvantage and chronic disease management. Health Serv 
Res. 2019;54 Suppl 1(Suppl 1):206–16. https://doi.org/10.1111/1475-6773.13092 PMID: 30468015

	18.	 Disparities NIOMHaH. Sexual & gender minority health disparities research framework. National Intitutes of Health; 2021.

	19.	 McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological perspective on health promotion programs. Health Educ Q. 1988;15(4):351–77. https://
doi.org/10.1177/109019818801500401 PMID: 3068205

	20.	 Maroko AR, Doan TM, Arno PS, Hubel M, Yi S, Viola D. Peer reviewed: Integrating social determinants of health with treatment and prevention: a 
new tool to assess local area deprivation. Prev Chronic Dis. 2016;13:E128. https://doi.org/10.5888/pcd13.160221 PMID: 27634778

	21.	 May JT, Myers J, Noonan D, McConnell E, Cary Jr MP. A call to action to improve the completeness of older adult sexual and gender minority data 
in electronic health records. J Am Med Inform Assoc. 2023;30(10):1725–9.

	22.	 Kind AJH, Buckingham W. Making neighborhood disadvantage metrics accessible: the neighborhood atlas. N Engl J Med. 2018;378:2456–8. 
https://doi.org/10.1056/NEJMp1802313 PMID: PMC6051533

	23.	 University NCS. North Carolina county FIPS codes; n.d. Available from: https://www.lib.ncsu.edu/gis/countyfips

	24.	 Widrich J, Nation S, Chippada P, Wiener E, Jenkins E, Peters L. Geographic visualization of mortality in the United States as related to healthcare 
access by county. Cureus. 2021;13(1):e12820. https://doi.org/10.7759/cureus.12820 PMID: 33643729

	25.	 Park H. Cary (NC): SAS Institute, Inc. 2(4). 1.

	26.	 Fredriksen-Goldsen KI, Kim H-J, Shiu C, Goldsen J, Emlet CA. Successful aging among LGBT older adults: physical and mental health-related 
quality of life by age group. Gerontologist. 2015;55(1):154–68. https://doi.org/10.1093/geront/gnu081 PMID: 25213483

	27.	 Probst JC, Laditka SB, Wang J-Y, Johnson AO. Effects of residence and race on burden of travel for care: cross sectional analysis of the 2001 US 
National Household Travel Survey. BMC Health Serv Res. 2007;7:40. https://doi.org/10.1186/1472-6963-7-40 PMID: 17349050

	28.	 Badgett M, Choi SK, Wilson BD. LGBT poverty in the United States: a study of differences between sexual orientation and gender identity groups. 
2019.

	29.	 Hernandez SM, Halpern CT, Conron KJ. Sexual orientation, gender expression and socioeconomic status in the National Longitudinal Study of 
Adolescent to Adult Health. J Epidemiol Community Health. 2023;78(2):121–8.

	30.	 Gonzales G, Henning-Smith C. Health disparities by sexual orientation: results and implications from the behavioral risk factor surveillance system. 
J Community Health. 2017;42(6):1163–72. https://doi.org/10.1007/s10900-017-0366-z PMID: 28466199

	31.	 Paveltchuk FDO, Damásio BF, Borsa JC. Impact of sexual orientation, social support and family support on minority stress in LGB people. Trends 
Psychol. 2019;27.

	32.	 Kim H-J, Fredriksen-Goldsen KI. Disparities in mental health quality of life between hispanic and non-hispanic white LGB midlife and older adults 
and the influence of lifetime discrimination, social connectedness, socioeconomic status, and perceived stress. Res Aging. 2017;39(9):991–1012. 
https://doi.org/10.1177/0164027516650003 PMID: 27193047

	33.	 Wilson BD, Gomez AG, Sadat M, Choi SK, Badgett M. Pathways into poverty: lived experiences among LGBTQ people. 2020.

	34.	 McKay T, Akré E-R, Henne J, Kari N, Conway A, Gothelf I. LGBTQ+ affirming care may increase awareness and understanding of undetectable = 
untransmittable among midlife and older gay and bisexual men in the US south. Int J Environ Res Public Health. 2022;19(17):10534. https://doi.
org/10.3390/ijerph191710534 PMID: 36078248

	35.	 Jaramillo ET, Haozous E, Willging CE. The community as the unit of healing: conceptualizing social determinants of health and well-being for older 
American Indian adults. Gerontologist. 2022;62(5):732–41. https://doi.org/10.1093/geront/gnac018 PMID: 35092427

https://doi.org/10.1016/j.amjcard.2020.10.057
http://www.ncbi.nlm.nih.gov/pubmed/33144159
https://doi.org/10.1016/j.jss.2017.01.015
http://www.ncbi.nlm.nih.gov/pubmed/28550905
https://doi.org/10.1186/s12889-021-12469-y
http://www.ncbi.nlm.nih.gov/pubmed/35027022
https://doi.org/10.1007/s12603-021-1626-2
http://www.ncbi.nlm.nih.gov/pubmed/34409963
https://doi.org/10.1186/s12889-019-6700-x
http://www.ncbi.nlm.nih.gov/pubmed/30971249
https://doi.org/10.1111/1475-6773.13092
http://www.ncbi.nlm.nih.gov/pubmed/30468015
https://doi.org/10.1177/109019818801500401
https://doi.org/10.1177/109019818801500401
http://www.ncbi.nlm.nih.gov/pubmed/3068205
https://doi.org/10.5888/pcd13.160221
http://www.ncbi.nlm.nih.gov/pubmed/27634778
https://doi.org/10.1056/NEJMp1802313
http://www.ncbi.nlm.nih.gov/pubmed/PMC6051533
https://www.lib.ncsu.edu/gis/countyfips
https://doi.org/10.7759/cureus.12820
http://www.ncbi.nlm.nih.gov/pubmed/33643729
https://doi.org/10.1093/geront/gnu081
http://www.ncbi.nlm.nih.gov/pubmed/25213483
https://doi.org/10.1186/1472-6963-7-40
http://www.ncbi.nlm.nih.gov/pubmed/17349050
https://doi.org/10.1007/s10900-017-0366-z
http://www.ncbi.nlm.nih.gov/pubmed/28466199
https://doi.org/10.1177/0164027516650003
http://www.ncbi.nlm.nih.gov/pubmed/27193047
https://doi.org/10.3390/ijerph191710534
https://doi.org/10.3390/ijerph191710534
http://www.ncbi.nlm.nih.gov/pubmed/36078248
https://doi.org/10.1093/geront/gnac018
http://www.ncbi.nlm.nih.gov/pubmed/35092427


PLOS One | https://doi.org/10.1371/journal.pone.0330612  September 3, 2025 13 / 13

	36.	 Casey JA, Schwartz BS, Stewart WF, Adler NE. Using electronic health records for population health research: a review of methods and applica-
tions. Annu Rev Public Health. 2016;37:61–81. https://doi.org/10.1146/annurev-publhealth-032315-021353 PMID: 26667605

	37.	 Johnson AH, Bowen A, Shuler A, Harless C. Coming of age as an LGBTQ southerner: family, faith, education & health. Asheville (NC); 2022.

	38.	 Kaalund K, Thoumi A, Bhavsar NA, Labrador A, Cholera R. Assessment of population-level disadvantage indices to inform equitable health policy. 
Milbank Q. 2022;100(4):1028–75. https://doi.org/10.1111/1468-0009.12588 PMID: 36454129

https://doi.org/10.1146/annurev-publhealth-032315-021353
http://www.ncbi.nlm.nih.gov/pubmed/26667605
https://doi.org/10.1111/1468-0009.12588
http://www.ncbi.nlm.nih.gov/pubmed/36454129
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

