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gay, lesbian, bisexual). The purpose of this study was to use electronic health record (EHR) data to repli-
cate self-reported survey findings from the general US population and assess whether sexual orientation
is associated with diagnosed physical health conditions that may elevate risk of COVID-19 severity among

Keywords: veterans who utilize the VA.

Administrative data or large data sets Methods: A retrospective analysis of VA EHR data from January 10, 1999-January 07, 2019 analyzed
Covid-19 in 2021. Veterans with minoritized sexual orientations were included if they had documentation of a
Sexual orientation minoritized sexual orientation within clinical notes identified via natural language processing. Veterans

Veterans/department of veterans affairs/va without minoritized sexual orientation documentation comprised the comparison group. Adjusted preva-

lence and prevalence ratios (aPR) were calculated overall and by race/ethnicity while accounting for dif-
ferences in distributions of sex assigned at birth, age, calendar year of first VA visit, volumes of healthcare
utilization, and VA priority group.
Results: Data from 108,401 veterans with minoritized sexual orientation and 6,511,698 controls were
analyzed. After adjustment, veterans with minoritized sexual orientations had a statistically significant
elevated prevalence of 10 of the 11 conditions. Amongst the highest disparities observed were COPD
(aPR:1.24 [95% confidence interval:1.23-1.26]), asthma (1.22 [1.20-1.24]), and stroke (1.26 [1.24-1.28]).
Conclusions: Findings largely corroborated patterns among the general US population. Further research
is needed to determine if these disparities translate to poorer COVID-19 outcomes for individuals with
minoritized sexual orientation.

© 2021 Elsevier Inc. All rights reserved.
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Abbreviations and acronyms: aPR, adjusted prevalence ratio; BRFSS, behavioral . . .
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risk factor surveillance system; CDW, corporate data warehouse; CKD, chronic kid-

ney disease; COPD, chronic obstructive pulmonary disease; COVID-19, coronavirus health disparities has developed in the decade following the 2011
disease; EHR, electronic health record; ICD, international classification of disease; National Academy of Medicine report about the health of lesbian,
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observational medical outcomes partnership; PR, prevalence ratio; VA, veterans behaviors (eg smoking [2] substance use [3]) and social stressors
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key health determinants for people who have minoritized sexual
orientations. However, disparities in health outcomes such as di-
agnosed medical conditions are still developing in the literature
due to lags in availability of sexual orientation fields in electronic
health record (EHR) data [6].

Differences in diagnosed physical health conditions for individ-
uals with minoritized sexual orientations have gained increased
urgency in the wake of the coronavirus disease (COVID-19) pan-
demic [7,8] Several diagnosed medical conditions increase severity
of COVID-19 symptoms, vulnerability to complications, and mortal-
ity [9,10] For example, hospitalizations are three times higher for
those with type I or type II diabetes [11]| and intensive care ad-
missions are similarly higher among those with clinically active
asthma [12] Although not yet wholly understood, routinely col-
lected healthcare data have enabled research on the impact of pre-
existing conditions on COVID-19 among certain marginalized pop-
ulations, such as racial and ethnic minority groups [13,14]. Simi-
lar research is non-existent for individuals with minoritized sex-
ual orientations owing to the lack of data on sexual orientation
in healthcare environments, including COVID-19 tracking systems
[8,15,16].

Heretofore, most knowledge about physical health profiles of
minoritized sexual orientation groups typically relies on self-
reported survey data. For example, individuals with minoritized
sexual orientations are more likely to report acute respiratory ill-
nesses and asthma than their heterosexual peers [17-20]| Data
from the National Health and Nutrition Examination Survey indi-
cated greater risk profiles for cardiovascular disease among peo-
ple with minoritized sexual orientations, especially women [21,22].
Most recently, Heslin and Hall used data from the Centers for Dis-
ease Control and Prevention Behavioral Risk Factor Surveillance
System (BRFSS), finding consistent sexual orientation differences in
ten physical health conditions that may worsen COVID-19 severity
and increase risk of death: asthma, cancer, heart disease, chronic
obstructive pulmonary disease (COPD), diabetes, hypertension, kid-
ney disease, stroke, obesity, and smoking. Although self-reported
survey data, such as BRFSS, advanced the field on health outcomes
among the sexual minority community, some evidence is equiv-
ocal. For instance, a study of the Nurses’ Health Study detected
greater prevalence of type Il diabetes among women with mi-
noritized sexual orientations than heterosexual women, [23] other
studies of survey data failed to detect sexual orientation-related
differences in self-reported diagnoses of diabetes [24-26]. Addi-
tionally, questions remain about the accuracy of estimating disease
prevalence given differing levels of agreement between self-report
and medical record data [27-29].

Replication studies using routinely collected EHR data to de-
termine objective provider diagnosis can clarify disparities, specif-
ically for health outcomes. The purpose of this study was to repli-
cate the recent Morbidity and Mortality Weekly Report [7] about
sexual orientation differences in COVID-19-related medical comor-
bidities using data from the Veterans Health Administration (VA).
We hypothesized that disparities in diagnosed physical health con-
ditions are significantly influenced by sexual orientation.

Methods
Data source and study population

We used EHR data from VA that had been transformed into
the Observational Medical Outcomes Partnership (OMOP) common
data model [30]. The VA OMOP data are sourced from the VA Cor-
porate Data Warehouse (CDW), [31] a data repository that receives
nightly updates from VA's EHR platform Veterans Health Infor-
mation Systems and Technology Infrastructure. The CDW contains
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clinical data from inpatient, outpatient, and emergency settings as
well as services provided externally but paid for by VA.

The study cohort for the present analysis considered veterans
who enrolled in VA after fiscal year 1999 and had documenta-
tion in their EHR indicating a minoritized sexual orientation at any
point in time between October 1, 1999 and July 1, 2019; the for-
mer date marks the beginning of the VA EHR and the latter the
date of data extraction. Data were analyzed in 2021. Documenta-
tion in this context consisted of records in both unstructured clin-
ical notes, extracted via natural language processing (NLP), and, to
a much lesser extent, structured administrative coding indicating a
minoritized sexual orientation (e.g., ICD10 code Z72.52: high risk
homosexual behavior). Details of the NLP extraction process are
described elsewhere [32,33]. A comparison group of veterans with-
out minoritized sexual orientation documentation who enrolled in
VA between October 1, 1999 and July 1, 2019 was selected as a
proxy for heterosexual veterans (hereinafter referred to as veterans
with non-minoritized sexual orientation). This study was reviewed
and approved by the University of Utah Institutional Review Board.

Measures

All physical health conditions presented by Heslin and Hall
[7] were analyzed in the present study including asthma, cancer
(excluding skin cancer and benign tumors), heart disease, COPD,
type I diabetes, type II diabetes, hypertension, chronic kidney dis-
ease (CKD), obesity, smoking, and stroke. With the exception of
obesity and smoking, each condition was defined using Interna-
tional Classification of Disease (ICD) Clinical Modification 9th and
10th Revision diagnosis codes and operationalized as a binary vari-
able (ever/never according to VA data). Diabetes was assessed
separately for type I and type II; gestational diabetes was ex-
cluded. Diagnoses were extracted from inpatient, outpatient, emer-
gency, and community settings paid for by VA. Obesity was defined
as body mass index of >30 kg/m? calculated from the average
height across time and most recent weight measurements (weight
[kg]/height [m] [2]). Smoking status was defined using Health Fac-
tor data [34]. Within the EHR, clinicians are prompted by clini-
cal reminders called Health Factors to ask veterans about a variety
of domains including tobacco use and smoking behavior. Reponses
are input locally and can be accessed through the CDW and cate-
gorized by researchers. Smoking was categorized as current or not
current according to most recent Health Factor data.

Statistical analysis

To evaluate disparities in the prevalence of physical health con-
ditions between veterans with minoritized sexual orientations and
veterans with non-minoritized sexual orientations, we calculated
adjusted prevalence and prevalence ratios with corresponding 95%
confidence intervals for each of the eleven health conditions over-
all and stratified by race/ethnicity. Race and ethnicity were com-
bined and categorized to align with Heslin and Hall's group-
ings [7] as non-Hispanic Black, non-Hispanic White, non-Hispanic
other (including non-Hispanic Asian, non-Hispanic American In-
dian/Alaskan Native, non-Hispanic Pacific Islander/Native Hawai-
ian), and Hispanic. Additionally, because the VA patient population
has a majority of individuals assigned male sex at birth, the anal-
yses were repeated and stratified by data in the birth sex field.
Initial adjusted analyses included age at first VA visit, year of first
VA visit, and sex assigned at birth (male or female).

Unlike Heslin and Hall, sexual orientation identity was not mea-
sured via self-report but rather defined by documentation within
VA health records. Our previous research showed documentation is
not immediate upon entering VA and the majority of documenta-
tion occurs in mental health settings [35]. Thus, volume and type
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Fig. 1. Directed Acyclic Graph showing the potential of confounding by healthcare utilization.

of healthcare visits can potentially confound the relationship be-
tween sexual orientation and outcomes [36]. To address the pos-
sibility that the two groups differed systematically with respect to
healthcare utilization (Fig. 1) we calculated adjusted prevalence ra-
tios (aPRs) accounting for the number of primary care and mental
health encounters, each as a separate categorical variable (0, 1-9,
10+) in the model. Due to similar potential effects on utilization
and morbidity, we investigated the impact of further adjusting for
VA priority group. All veterans are assigned to one of eight en-
rollment priority groups after applying to receive VA health care.
The allocation is based on a variety of factors including service-
connected disability level, income, and history of military service.
Veterans were categorized as no service-connected disability (pri-
ority groups seven and eight), low income (priority group five),
low/moderate disability (priority groups two, three, and six), or
high disability (priority groups one and four). Groupings were se-
lected based on prior VA research [37].

All estimates were calculated using logistic regression with the
margins and nonlinear combination of estimators (nlcom) postesti-
mation commands using Stata version 15. Individuals missing data
on ethnicity, race (except when ethnicity was recorded as His-
panic), sex assigned at birth, year of birth, or had year of birth
inconsistent with a plausible age (<18 or >115) were excluded.

Results

Of the 8312,455 million veterans who enrolled in VA after
10/01/1999, 115,911 had documentation indicating a minoritized
sexual orientation, of which 108,401 (93%) were eligible for analy-
sis based on non-missing covariate data. There were 8196,544 vet-
erans with non-minoritized sexual orientation of which 6511,698
(80%) were eligible for further analysis. The primary reason for ex-
clusion in both cohorts was missing data on race/ethnicity. The
majority of veterans were White non-Hispanic (76.6%), followed
by Black non-Hispanic (14.4%), Hispanic (6.4%), and Other non-
Hispanic (2.5%). Those with minoritized sexual orientations were
significantly more likely to have been assigned female at birth
compared to those without minoritized sexual orientations (31.6%
vs. 6.9%). Additionally, the minoritized sexual orientation cohort
was significantly younger than those without minoritized sexual
orientations and started in VA care at younger ages (41 vs. 54 years

of age, respectively). See Table 1 for complete comparison of study
groups.

Minoritized sexual orientation differences - overall

Among the 6511,698 veterans with non-minoritized sexual ori-
entations, the median number of physical health conditions (out
of eleven) recorded in the EHR was 2 (interquartile range:1-
4), whereas the median number of conditions recorded among
veterans with minoritized sexual orientations was 3 (interquar-
tile range: 1-5). For unadjusted prevalence, among all individuals
with minoritized sexual orientations, regardless of race/ethnicity,
the five most frequent conditions were hypertension (57.6%),
heart disease (54.1%), obesity (41.0%), COPD (30.8%), and cancer
(27.1%). Similar ranking was observed among individuals with non-
minoritized sexual orientations with slight differences (63.3% hy-
pertension, 60.8% heart disease, 35.9% obesity, 28.7% type Il dia-
betes, and 25.9% cancer). For everyone, stroke was the least fre-
quent condition (8.7% among those with minoritized sexual orien-
tation and 6.9% among those with non-minoritized sexual orienta-
tions) followed by type I diabetes (8.4% and 8.1%).

In the initial adjusted analyses accounting for sex, age, and year,
except for obesity, individuals with minoritized sexual orientations
were 11%-75% more likely to experience each of the conditions
(Table 2, aPR1). Accounting for healthcare utilization reduced the
magnitude of differences, but the patterns largely persisted except
for obesity. After accounting for healthcare utilization, the preva-
lence of obesity was 8% lower among veterans with minoritized
sexual orientations than veterans with non-minoritized sexual ori-
entations (aPR2 = 0.92, 95% Cl= 0.91-0.93). Results were virtually
unchanged when priority group was added to the models (Table 2,
aPR3).

Minoritized sexual orientation differences — among race and ethnicity

Overall, when stratified by race/ethnicity, there was some vari-
ation in the differences observed in the overall analysis (Table 2).
The sexual orientation differences in outcomes in the overall anal-
ysis that were also observed among racial and ethnic groups in-
cluded asthma, cancer, COPD, CKD, smoking, and stroke. For exam-
ple, among individuals who were Black non-Hispanic, those with
minoritized sexual orientations were almost 50% more likely to be
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Table 1

Characteristics of study sample by sexual orientation category
Total Non-minoritized sexual orientation ~ Minoritized sexual orientation
6,620,099 6,511,698 108,401

Demographics

Sex assigned at birth

Female
Male

Age at first VHA visit

Mean (SD)

Age group at first VHA visit

18-29

30-39

40-49

50-59

60-69

70-79

80+

Year of first visit
1999-2005
2006-2010
2011-2015
2016-2019
Race/Ethnicity
Black non-Hispanic
White non-Hispanic
Other non-Hispanic
Hispanic or Latino
Mental health visits
0

1-9

10+

Primary care visits
0

1-9

10+

Priority group (group numbers)
High Disability (1, 4)
Low/moderate disability (2, 3, 6)

Low Income (5)
No Disability (7, 8)

482,776 (7.3%)
6,137,323 (92.7%)

53.874 (17.887)

966,948 (14.6%)
627,353 (9.5%)
864,298 (13.1%)
1304,882 (19.7%)
1514,985 (22.9%)
905,073 (13.7%)
436,560 (6.6%)

2,613,300 (39.5%)
1,814,010 (27.4%)
1,773,516 (26.8%)
419,273 (6.3%)

954,611 (14.4%)
5,072,729 (76.6%)
167,648 (2.5%)
425,111 (6.4%)

3,165,206 (47.8%)
1,614,953 (24.4%)
1,839,940 (27.8%)

351,412 (5.3%)
2,032,429 (30.7%)
4,236,258 (64.0%)

2174,975 (32.9%)
1,380,394 (20.9%)
1,486,369 (22.5%)
1,578,361 (23.8%)

448,531 (6.9%)
6,063,167 (93.1%)

54.071 (17.859)

934,860 (14.4%)
608,876 (9.4%)
842,507 (12.9%)
1284,387 (19.7%)
1504,278 (23.1%)
901,466 (13.8%)
435,324 (6.7%)

2,568,386 (39.4%)
1,782,176 (27.4%)
1,746,470 (26.8%)
414,666 (6.4%)

931,826 (14.3%)
5,000,851 (76.8%)
164,681 (2.5%)
414,340 (6.4%)

3,157,905 (48.5%)
1,600,145 (24.6%)
1,753,648 (26.9%)

350,070 (5.4%)
2,014,616 (30.9%)
4,147,012 (63.7%)

2117,638 (32.5%)
1,357,549 (20.8%)
1,470,530 (22.6%)
1,565,981 (24.0%)

34,245 (31.6%)
74,156 (68.4%)

41.992 (15.410)

32,088 (29.6%)
18,477 (17.0%)
21,791 (20.1%)
20,495 (18.9%)
10,707 (9.9%)

3607 (3.3%)
1236 (1.1%)

44,914 (41.4%)
31,834 (29.4%)
27,046 (24.9%)
4607 (4.2%)

22,785 (21.0%)
71,878 (66.3%)
2967 (2.7%)
10,771 (9.9%)

7301 (6.7%)
14,808 (13.7%)
86,292 (79.6%)

1342 (1.2%)
17,813 (16.4%)
89,246 (82.3%)

57,337
22,845
15,839
12,380

52.9%)
21.1%)
14.6%)
11.4%)

VHA = veteran health administration; SD = standard deviation.

a current smoker than those with non-minoritized sexual orienta-
tions (aPR1 = 148, 95% CI = 1.44-1.51). Adjusting for healthcare
utilization narrowed these disparities slightly, but significant dif-
ferences between sexual orientation groups remained within each
racial/ethnic category.

Varied findings emerged for heart disease, type I and type II di-
abetes, hypertension, and obesity. In adjusted analyses, there were
no significant differences in prevalence of type Il diabetes between
veterans with minoritized sexual orientation and non-minoritized
sexual orientations among Black non-Hispanic, Other race, non-
Hispanic, or Hispanic veterans (Table 2). However, among White
non-Hispanic veterans with minoritized sexual orientations, a 5%
greater prevalence of type Il diabetes was observed compared with
White non-Hispanic veterans with non-minoritized sexual orienta-
tions (aPR3 = 1.05, 95% CI = 1.04-1.07). Similarly, the overall sex-
ual orientation differences observed for type I diabetes appeared to
be driven by Other non-Hispanic (aPR3 = 1.26, 95% CI = 1.11-1.41

Minoritized sexual orientation differences — among sex assigned at
birth

In analyses stratified by sex assigned at birth, conditions were
consistently more frequent for veterans with minoritized sex-
ual orientations than non-minoritized veterans assigned female at
birth (Fig. 2). Specifically, smoking and COPD were 1.4 and 1.3
times higher, respectively, among those assigned female at birth
with minoritized sexual orientations compared to 1.1 and 1.2 for
those assigned male at birth. Obesity, in particular, stood out be-

cause minoritized sexual orientation had a negative association
with obesity for veterans assigned male at birth (aPR = 0.88, 95%
CI = 0.87-0.88), but a null association for veterans assigned female
at birth (aPR = 0.99, 95% CI = 0.97-1.00).

Discussion

Using nationwide EHR data from the VA, we found veterans
with minoritized sexual orientations were disproportionally bur-
dened by many physical health conditions. This is the first study
to empirically describe the physical health of veterans with mi-
noritized sexual orientations using EHR data. Greater prevalence of
health conditions among people with minoritized sexual orienta-
tions is a logical epidemiologic sequela given the large literature
documenting greater prevalence of both health risk behaviors and
minority stress among individuals with minoritized sexual orienta-
tions than non-minoritized identities [1]. These disparities in med-
ical conditions convey new urgency because of their relation with
COVID-19 severity [9].

Consistent with findings from Heslin and Hall, with the ex-
ception of obesity, the unadjusted prevalence estimates of condi-
tions were greater among veterans with minoritized sexual orien-
tations than among veterans with non-minoritized sexual orienta-
tions. Heslin and Hall reported obesity rates 10%-20% higher in in-
dividuals with minoritized sexual orientations. While, obesity rates
were lower among veterans assigned male at birth and minoritized
sexual orientations, for veterans assigned female at birth, obesity
was positively associated with minoritized sexual orientation iden-
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Table 2
Adjusted prevalence and adjusted prevalence ratios (aPRs) of underlying health conditions among veterans with minoritized sexual orientations
and non-minoritized sexual orientations by race/ethnicity

All Black, non-Hispanic White, non-Hispanic ~ Other, non-Hispanic Hispanic
Sample n (row%) 6,620,099 (100) 954,611 (14.4) 5,072,729 (76.6) 167,648 (2.5) 425,111 (6.4)
Minoritized 108,401 (100) 22,785 (21.0) 71,878 (66.3) 2967 (2.7) 10,771 (9.9)

Non-minoritized
Adjusted Prevalence
Asthma

6,511,698 (100)
(95% CI)

931,826 (14.3)

5,000,851 (76.8)

164,681 (2.5)

414,340 (6.4)

Minoritized 11.79 (11.62, 11.96) 13.39 (12.29, 13.78)  11.16 (10.96, 11.37) 13.98 (12.82, 15.15) 14.18 (13.57, 14.79)
Non-minoritized 7.41 (7.39, 7.43) 8.84 (8.78, 8.90) 7.01 (6.99, 7.04) 8.50 (8.36, 8.63) 8.48 (8.40, 8.57)
aPR1 1.59 (1.56, 1.61) 1.51 (1.46, 1.55) 1.59 (1.56, 1.62) 1.64 (1.50 1.78) 1.67 (1.59, 1.74)
aPR2 1.22 (1.20, 1.23) 1.23 (1.20, 1.27) 1.20 (1.17, 1.22) 1.21 (1.10, 1.32) 1.25 (1.19, 1.32)
aPR3 1.22 (1.20, 1.24) 1.24 (1.20, 1.28) 1.20 (1.17, 1.22) 1.21 (1.11, 1.32) 1.26 (1.20, 1.32)
Cancer

Minoritized 34.49 (34.20, 34.78)  31.15(30.97, 32.21)  35.86 (35.49, 36.22)  26.40 (24.79, 28.02)  26.42 (25.61, 27.23)

Non-minoritized
aPR1

25.85 (25.82, 25.88)
1.33 (1.32, 1.35)

24.40 (24.32, 24.48)
1.29 (1.26, 1.32)

27.00 (26.96, 27.04)
132 (131, 1.34)

17.62 (17.44, 17.79)
1.49 (1.40, 1.59)

18.52 (1841, 18.63)
1.42 (1.38, 1.47)

aPR2 1.14 (1.13, 1.15) 1.14 (1.11, 1.16) 1.13 (1.12, 1.14) 1.20 (1.13, 1.28) 1.17 (1.13, 1.21)
aPR3 1.14 (1.13, 1.15) 1.14 (1.11, 1.16) 1.13 (1.12, 1.14) 1.20 (1.13, 1.28) 1.17 (1.13, 1.21)
Heart disease

Minoritized 67.34 (61.25, 67.55) 69,72 (69.22, 70.22)  70.10 (69.84, 70.35)  56.46 (55.04, 57.88)  51.89 (51.11, 52.64)

Non-minoritized
aPR1

60.65 (60.62, 60.68)
1.11 (1.10,1.12)

65.46 (65.38, 65.55)
1.06 (1.05, 1.07)

62.85 (62.82, 62.89)
1.11 (1.11, 1.11)

48.24 (48.04, 48.43)
1.17 (1.14, 1.20)

44.42 (44.30, 44.54)
1.17 (1.15, 1.19)

aPR2 1.02 (1.01,1.02) 0.98 (0.97, 0.99) 1.02 (1.01, 1.02) 1.02 (1.00, 1.06) 1.04 (1.01, 1.05)
aPR3 1.02 (1.01, 1.02) 0.98 (0.97, 0.99) 1.02 (1.01, 1.02) 1.03 (1.00, 1.06) 1.03 (1.01, 1.05)
CcorD

Minoritized 36.29 (35.99, 36.57)  29.74 (29.14, 30.34)  39.05 (38.69, 39.40)  26.75 (25.15, 28.35)  21.87 (21.10, 22.64)
Non-minoritized 22.66 (22.63, 22.69)  17.96 (17.88, 18.03)  24.61 (24.57, 24.64)  14.94 (14.78, 15.11)  12.96 (12.86, 13.06)
aPR1 1.60 (1.58, 1.61) 1.65 (1.62, 1.69) 1.58 (1.57, 1.60) 1.79 (1.68, 1.89) 1.68 (1.62, 1.74)
aPR2 1.26 (1.25, 1.28) 1.33 (1.30, 1.36) 1.23 (1.22, 1.25) 1.31 (1.22, 1.39) 1.27 (1.22, 1.33)
aPR3 1.24 (1.23, 1.26) 1.32 (1.29, 1.35) 1.21 (1.20, 1.22) 1.29 (1.21, 1.38) 1.27 (1.22, 1.32)
Diabetes, Type 1

Minoritized 11.07 (10.87, 11.28)  10.97 (10.52, 11.43)  10.95 (10.70, 11.20)  11.06 (0.98, 12.32) 11.53 (10.89, 12.17)
Non-minoritized 8.09 (8.07, 7.8.11) 8.92 (8.87, 8.98) 7.99 (7.97, 8.01) 6.80 (6.66, 6.91) 7.97 (7.89, 8.05)
aPR1 1.36 (1.34, 1.39) 1.22 (1.17, 1.28) 1.37 (1.33, 1.40) 1.62 (1.44, 1.81) 1.44 (1.36, 1.53)
aPR2 1.09 (1.07, 1.11) 1.07 (1.03, 1.11) 1.08 (1.05, 1.10) 1.27 (1.12, 1.42) 1.18 (1.12, 1.25)
aPR3 1.09 (1.07, 1.11) 1.08 (1.03, 1.12) 1.07 (1.05, 1.10) 1.26 (1.11, 1.41) 1.18 (1.12, 1.25)
Diabetes, Type 2

Minoritized 34.67 (34.38, 34.97)  35.61 (34.97, 36.26)  34.61 (34.24, 34.97)  34.99 (33.25, 36.73)  27.57 (27.45, 27.69)
Non-minoritized 28.65 (28.62, 28.69)  31.80 (31.71, 31.89)  28.16 (28.12, 28.20)  28.42 (28.21, 28.62)  33.62 (32.75, 34.48)
aPR1 1.21 (1.19, 1.22) 1.11 (1.09, 1.14) 1.22 (1.21, 1.24) 1.23 (1.17, 1.29) 1.21 (1.19, 1.25)
aPR2 1.04 (1.03, 1.05) 1.00 (0.98, 1.02) 1.05 (1.04, 1.07) 1.04 (0.99, 1.10) 1.04 (1.02, 1.07)
aPR3 1.05 (1.03, 1.06) 1.02 (0.99, 1.03) 1.05 (1.04, 1.07) 1.04 (0.99, 1.10) 1.05 (1.02, 1.08)
Hypertension

Minoritized 69.98 (69.76, 63.21)  69.72 (69.22, 70.22)  71.83 (71.56, 72.10)  61.71 (60.25, 63.16)  56.63 (55.85, 57.41)

Non-minoritized
aPR1

63.18 (63.15, 63.21)
1.11 (1.10, 1.12)

65.46 (65.38, 65.55)
1.07 (1.05, 1.07)

64.22 (64.18, 64.25)
1.11 (1.11, 1.12)

53.61 (53.41, 53.82)
1.15 (1.12, 1.18)

49.48 (49.35, 49.60)
1.14 (1.12, 1.16)

aPR2 0.99 (0.99, 1.00) 0.98 (0.97, 0.99) 1.01 (1.00, 1.01) 1.00 (0.97, 1.03) 1.00 (0.98, 1.02)
aPR3 0.99 (0.99, 1.00) 0.98 (0.97, 0.99) 1.01 (1.00, 1.01) 1.00 (0.97, 1.03) 1.00 (0.98, 1.02)
CKD

Minoritized 20.69 (20.41, 20.97)  22.54 (21.93,23.16)  20.85 (20.51, 21.19)  19.06 (17.45, 20.68)  14.88 (14.15, 15.61)

Non-minoritized

13.95 (13.91, 13.97)

16.27 (16.19, 16.34)

13.96 (13.93, 13.99)

10.92 (10.77, 11.06)

9.79 (9.79, 9.88)

aPR1 1.48 (1.46, 1.50) 1.38 (1.34, 1.42) 1.49 (1.46, 1.51) 1.74 (1.59, 1.89) 1.51 (1.44, 1.59)
aPR2 1.21 (1.19, 1.23) 1.22 (1.18, 1.26) 1.21 (1.19, 1.23) 1.39 (1.27, 1.52) 1.25 (1.19, 1.32)
aPR3 1.20 (1.19, 1.23) 1.22 (1.18, 1.26) 1.20 (1.18, 1.22) 1.38 (1.26, 1.52) 1.25 (1.18,1.31)
Obesity

Minoritized 35.98 (35.71, 36.25)  37.30 (36.70, 37.90)  35.74 (35.41, 36.07)  35.07 (33.42, 36.72)  41.43 (40.53, 42.33)
Non-minoritized 35.98 (35.94, 36.02)  41.28 (41.18, 41.38)  34.62 (34.58, 34.66)  32.36 (32.14, 32.58)  41.74 (41.59, 41.89)
aPR1 1.00 (0.99, 1.00) 0.90 (0.88, 0.92) 1.03 (1.02, 1.04) 1.08 (1.03, 1.13) 0.99 (0.97, 1.01)
aPR2 0.92 (0.91, 0.93) 0.86 (0.85, 0.87) 0.94 (0.93, 0.95) 0.94 (0.88, 0.98) 0.89 (0.87, 0.92)
aPR3 0.93 (0.92, 0.93) 0.87 (0.86, 0.89) 0.95 (0.94, 0.96) 0.93 (0.88, 0.98) 0.90 (0.88, 0.92)
Smoker

Minoritized 23.82 (23.58, 24.05)  28.54 (27.94, 29.14)  23.48 (23.20, 23.76)  22.14 (20.66, 12.61)  17.15 (16.42, 17.88)
Non-minoritized 18.14 (16.11, 18.16)  19.27 (19.19, 19.35)  18.42 (18.38, 18.45)  16.43 (16.25, 16.60)  12.89 (12.79, 12.99)
aPR1 1.31 (1.29, 1.32) 1.48 (1.44, 1.51) 1.27 (1.25, 1.29) 1.35 (1.25, 1.43) 1.33 (1.27, 1.39)
aPR2 1.18 (1.17, 1.19) 1.35(1.32, 1.38) 1.13 (1.12, 1.14) 1.20 (1.12, 1.28) 1.24 (1.19, 1.30)
aPR3 1.14 (1.13, 1.16) 1.30 (1.27, 1.33) 1.10 (1.09, 1.11) 1.17 (1.09, 1.25) 1.21 (1.16, 1.27)
Stroke

Minoritized 12.05 (11.82, 12.27)  11.46 (10.98, 11.94)  12.30 (12.03, 12.57)  9.22 (8.00, 10.44) 10.18 (9.56, 10.80)
Non-minoritized 6.88 (6.86, 6.90) 7.14 (7.09, 7.19) 7.06 (7.03, 7.08) 4.90 (4.79, 5.00) 5.00 (4.94, 5.07)
aPR1 1.75 (1.71, 1.78) 1.65 (1.53, 1.67) 1.74 (1.70, 1.78) 1.88 (1.63, 2.13) 2.03 (1.90, 2.15)
aPR2 1.28 (1.25, 1.30) 1.29 (1.23, 1.34) 1.25 (1.22, 1.28) 1.30 (1.12, 1.48) 1.51 (1.41, 1.60)
aPR3 1.26 (1.24, 1.28) 1.27 (1.22, 1.33) 1.23 (1.20, 1.26) 1.29 (1.11, 1.47) 1.49 (1.39, 1.59)

aPR = adjusted prevalence ratios; aPR1 = adjusted for sex assigned at birth, age and year of first VHA encounter; aPR2 = adjusted for sex
assigned at birth, age and year of first VHA encounter, primary care visits, mental health visits; aPR3 = adjusted for sex assigned at birth, age
and year of first VHA encounter, primary care visits, mental health visits, VA priority group.
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Fig. 2. Adjusted prevalence ratios of physical health conditions among veterans with minoritized sexual orientations and non-minoritized sexual orientations stratified by

birth sex.

tity. Aggregating results can mask important differences that have
been revealed in prior BRFSS evaluations [25,38,39] as well other
population-based survey studies [40] finding lower odds of obesity
among gay men [24].

Although we largely replicated the methods of Heslin and
Hall and had similar overall findings, the prevalence of physician-
diagnosed conditions in the present results were much larger than
those of the BRFSS self-reported data. For instance, adjusted preva-
lence of cancer and heart disease among veterans with minoritized
sexual orientations was considerably greater (34.4% and 67.3%,)
than Heslin and Hall’s findings (9.2% and 8.0%). There are several
possible explanations for these differences. First, the present study
consisted of individuals who were engaged with a healthcare sys-
tem and is consequently comprised of patients with poorer health
status than the general population [41]. Second, although the de-
mographic profile of the VA is shifting younger and more diverse,
historically veterans tend to be older and have worse health sta-
tus and more health risk behaviors than their civilian counterparts
[42,43]. Population prevalence differences notwithstanding, these
clinical data from a nationwide healthcare system aligned with the
overall population disparity patterns of self-report data from a na-
tional survey.

The COVID-19 pandemic has amplified the stakes of these con-
ditions and there has been increasing attention to disparity re-
search. The present study focused on medical conditions as risk
factors for COVID-19 severity, however we did not evaluate COVID-
19 infection itself. The processing of clinical notes used to iden-
tify the cohorts in the present analysis concluded in 2019, prior
to the pandemic. Although we could have expanded the cohort
to include 2020 notes, we would likely have underestimated the
number of sexual minority individuals for two important reasons.
First, although documentation of sexual orientation exists in clini-
cal notes and can be extracted via NLP, it is rarely captured in the
first year of VA engagement [35]. Second, it is possible many veter-
ans who sought VA care or vaccination during the COVID-19 pan-
demic might have never used VA medical services prior to 2020.
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Thus, a subgroup of veterans may exist in 2020 data that have not
had sufficient opportunity to have their sexual orientation docu-
mented in notes. Without documentation, sexual orientation is un-
observable as there are no alternative methods for identifying vet-
erans with minoritized sexual orientations in VA. This emphasizes
the urgency of integrating sexual orientation (and gender identity)
data collection into VA clinical workflows.

Empirically describing potential COVID-19 risk factors among
subgroups is especially important for healthcare systems to bet-
ter understand patient needs. In the context of the health dispari-
ties framework proposed by Kilborne et al., [44] these results raise
important questions for future research into factors driving these
disparities and proposing and testing solutions to overcome them.
For instance, we found similarly high rates of hypertension and
type Il diabetes between sexual orientation groups, but whether
disease management is similar between groups is unclear. Uncon-
trolled diabetes is an established risk factor for both ischemic and
hemorrhagic stroke, [45] while sustained hypertension is a leading
cause of impaired glomerular filtration and CKD [46]. Among the
largest disparities observed in this study were stroke (aPR = 1.26)
and CKD (aPR = 1.20). Recent research on asthma supports that
notion that COVID-19 severity is more strongly related to current
disease status (active vs. inactive) rather than simply disease his-
tory (ever/never) [12]. Future research is therefore warranted to
understand differential disease control between sexual orientation
groups. Preventing disease from developing and adequately treat-
ing disease for those in whom it has manifested are realistic goals
for any healthcare system and should not be impacted by a pa-
tient’s minority identity.

The data presented in this study are not without limitations.
For the present study sexual orientation was extracted from clin-
ical notes and outcomes were extracted from administrative cod-
ing. Ideally, sexual orientation was self-reported by patients and
subsequently recorded in their EHR by a clinician, but we can-
not confirm this sequence had occurred for all patients. Providers
may document based on their assumptions or interpretations, both
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which may not align with patient’s self-identified sexual orienta-
tion. EHRs are not subject to the same degree of recall bias as sur-
vey data, yet there are other possible sources of bias that should
be considered. First, the degree and context in which a patient in-
teracts with a healthcare system can impact both the volume and
type of information that are recorded in EHRs and subsequently
available to researchers - a term coined by Goldstein and col-
leagues as informed presence bias, [36] a type of ascertainment
bias specific to EHR data. To mitigate the extent to which this type
of bias could distort estimated prevalence ratios, we simultane-
ously adjusted for the number of mental health and primary care
visits. However, residual confounding could remain, which could
potentially overestimate the true association between sexual ori-
entation and health outcomes. Second, the selection process used
to identify patients for this analysis could have impacted the find-
ings. Specifically, we were only able to assess the prevalence of
physical health conditions among veterans with minoritized sex-
ual orientations who used VA services. As such, results may not be
generalizable to all veterans with minoritized sexual orientations.
Related, veterans with minoritized sexual orientations who did not
disclose this information to a VA provider or if the provider did not
document the disclosure would have been erroneously included in
the non-minoritized sexual orientation group. While possible, vet-
erans with minoritized sexual orientations have reported less need
for confidentiality and more willingness to disclose sexual orien-
tation to VA providers since the repeal of Don’t Ask Don't Tell, a
policy that barred gay military members from serving openly and
the addition of a VA policy in 2014 [47] assuring affirming care
at VA [48] Therefore, we do not believe this type of misclassifica-
tion would have significantly affected our findings. Lastly, physical
health conditions were defined by ICD codes which also has limi-
tations. Using administrative data for research is common, yet the
accuracy is variable across diseases, healthcare settings, and calen-
dar time [49,50]. However, such errors, if present, would likely be
nondifferential and bias results towards a null association.

Conclusions

The present study of EHR data largely corroborates findings
from a recent study of self-report survey data showing sexual
orientation-related disparities in medical diagnoses associated with
higher risk for COVID-19 severity and mortality. Further research is
needed to determine if disparities in these conditions, which can
antagonize COVID-19 symptoms, result in poorer outcomes for in-
dividuals with minoritized sexual orientations.
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