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Introduction: Transgender individuals experience pronounced disparities in health (e.g., mood
disorders, suicide risk) and in the prevalence of social determinants of housing instability, financial
strain, and violence. The objectives of this study were to understand the prevalence of social
determinants among transgender veterans and assess their associations with medical conditions.

Methods: This project was a records review using administrative data from the U.S. Department
of Veterans Affairs databases for 1997-2014. Transgender veterans (N=6,308) were defined as
patients with any of four ICD-9 diagnosis codes associated with transgender status. Social
determinants were operationalized using ICD-9 codes and Department of Veterans Affairs clinical
screens indicating violence, housing instability, or financial strain. Multiple logistic regression was
used to assess the associations of social determinants with medical conditions: mood disorder,
post-traumatic stress disorder, alcohol abuse disorder, illicit drug abuse disorder, tobacco use
disorder, suicidal risk, HIV, and hepatitis C.

Results: After adjusting for sociodemographic variables, housing instability and financial strain
were significantly associated with all medical conditions except for HIV, and violence was
significantly associated with all medical conditions except for tobacco use disorder and HIV.
There was a dose response—like relationship between the increasing number of forms of social
determinants being associated with increasing odds for medical conditions.

Conclusions: Social determinants are prevalent factors in transgender patients’ lives, exhibiting
strong associations with medical conditions. Documenting social determinants in electronic health
records can help providers to identify and address these factors in treatment goals.

INTRODUCTION

Social determinants of health, “the conditions in which people are born, grow, live, work,
and age,”! are crucial for understanding health and health care for marginalized patient
populations,? and they undergird the social-ecological model, which maintains health and
behavior are shaped by the continuous interplay of individual biology and environment.3
Social determinants are especially salient for transgender individuals, who have high risks
for stressors that negatively impact their health, such as homelessness, unemployment, and
violence.#-8 Because social determinants are associated with the development and
persistence of mental illness for transgender individuals seeking mental health treatment,
clinical practice guidelines emphasize using an ecological approach, such as acknowledging
and facilitating open discussion about sociocultural (e.g., discrimination) factors that may
interfere with treatment goals.’

The Department of Veterans Affairs (VVA) is an ideal environment to study the impact of
social determinants on the health of vulnerable patient populations. The VA operates the
largest integrated healthcare system in the U.S., uses a unified electronic health record
(EHR), and is designed as a medical safety net system ensuring access to health care for
enrolled veterans nationwide.

Prior research on transgender veterans documented several health disparities. For example,
VA veterans with a diagnosis of gender identity disorder experienced suicide-related events
at a rate 20-fold higher than the overall enrolled VA veteran population.8 Compared with
non-transgender veterans, transgender veterans have a much greater prevalence of mental
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health diagnoses, including mood disorders and post-traumatic stress disorder (PTSD).?
Additionally, transgender populations, in general, have high rates of HIV and hepatitis C.
10.11 However, the extent to which social determinants contribute to health problems among
transgender individuals is unclear.

The objectives of this project were to understand the prevalence of social determinants
among transgender veterans and examine their associations with medical conditions in this
vulnerable patient population. The authors aimed to:

1. assess the prevalence of three social determinants (i.e., housing instability,
financial strain, and violence) using VA administrative data; and

2. investigate the independent associations of these determinants with medical
conditions prevalent among transgender populations (e.g., HIV).

It was hypothesized that each individual social determinant would be independently
associated with medical conditions and that an increasing cumulative number of types of
social determinants would be associated with an increased prevalence of each medical
condition.

METHODS

Study Sample

Measures

This project was a secondary analysis of existing VA administrative data. Patient-level
information was obtained from VA Medical SAS data sets, which contain administrative
data on all veteran healthcare encounters in the VA Healthcare System nationwide.12 The
VA EHR currently includes one field for the sex of the patient, with response options of
male and female only; there is no field for gender identity. Veterans are able to change this
field with a letter of support from a physician. To identify transgender veterans consistent
with previous research,8:9:13.14 the authors used the following four ICD-9 diagnosis codes
indicative of gender identity disorder for all outpatient and inpatient VA encounters from
fiscal years 1997-2014:

1. 302.85, gender identity disorder in adolescents or adults;
302.6, gender identity disorder—not otherwise specified;

302.5, trans-sexualism; and

A won

302.3, transvestic fetishism.

The rationale for the selection of these codes has been published previously.13 Study
variables, described below, were extracted for all patients meeting these inclusion criteria.
The IRB at the VA Pittsburgh Healthcare System approved this study.

The authors extracted several patient sociodemographic characteristics. Race was classified
as white, black, Native Hawaiian, Asian, or American Indian/Alaska Native, and ethnicity as
Hispanic or non-Hispanic. Marital status was married, never married, and formerly married,
with the last category including individuals who were separated, divorced, or widowed.
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Because enrolled veterans can change their sex designation, the authors relied on the sex
designation from their most recent visit, recognizing that this may not reflect the gender
identity of the patient. Given the negatively skewed distribution, age was coded into 10-year
groupings. Service-connected disability percentage was coded into three categories of no
service-connected disability, <50% service connection, and =50% service connection.1®

Prior studies have used ICD-9 codes in VA administrative data to define specific social
determinants, including homelessness,1>-17 unemployment,18:19 and intimate partner
violence.20 Building on this work, the authors identified ICD-9 codes indicative of three
categories of social determinants: housing instability, financial strain, and violence
(Appendix A, available online, shows list of ICD-9 codes). Data were also identified from
responses to VA clinical screening questions related to social determinants. For example,
housing instability was defined as a positive screen for veteran housing instability,?! and a
positive screen for military sexual trauma (MST) 22 was included as an indicator of violence.
Each category of determinant was coded dichotomously (yes or no) based on the patient ever
having one or more indicators used to define each category. A count of the total number of
types of social determinants for each individual (zero to three) was also created.

The authors used 1CD-9 diagnosis codes to identify eight medical conditions of high
prevalence among transgender populations: HIV,10 hepatitis C,11 suicidal ideation and
attempt,8 mood disorders,23-24 alcohol abuse disorder,2® illicit drug abuse disorder, tobacco
use disorder,26:27 and PTSD.? Appendix A (available online) lists ICD-9 diagnosis codes
used to operationalize each condition.

Statistical Analysis

Differences in sociodemographic characteristics across social determinants were examined
in two ways. First, logistic regression models examined the association of sociodemographic
variables with each of the social determinants independently. Second, because >50% of the
sample had no stressors, a zero-inflated Poisson regression model with robust SEs was used
to assess the association of sociodemographic characteristics with the number of types of
social determinants as a count.

To assess how social determinants were associated with medical diagnoses, two multiple
logistic regression models were conducted for each medical diagnosis: one model in which
social determinants were entered as separate categories and one model in which social
determinants were entered as a count of the number of types of social determinants. For
instance, the three variables of housing instability, financial strain, and violence were entered
into the model simultaneously to obtain their unique associations with mood disorder
diagnosis. For the second model, the authors entered determinants as having one, two, or all
three determinants (with zero determinants as the reference category) to obtain how the
increasing burden of social determinants was associated with mood disorder diagnosis. All
models were adjusted for sociodemographic covariates, and AORs or adjusted incident rate
ratios are reported. Receiver operating characteristic analyses were conducted to examine
the area under the curve as an indicator of the discriminate ability of the logistic regression
models.28 Given the number of tests, statistical significance was defined as p<0.01 and 99%
Cls are reported for all estimates. All analyses were conducted using Stata/SE, version 13.
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Among the 6,308 identified transgender veterans, 77.3% were white, 29.5% were coded as
female at their last visit, and 76.2% were unmarried (46.9% formerly married and 29.3%
never married) (Table 1). Overall, 48.1% of the study population had one or more social
determinants and 6.5% had three determinants (Table 1 and Appendix Figure 1, available
online); the most prevalent of these were financial strain (30.8%) and housing instability
(28.3%), which co-occurred in 12.9% of the sample. Nearly one fifth (19.5%) had
documentation of violence, including 14.9% who had a positive screen for MST. Detailed
frequencies of ICD-9 codes are presented in Appendix A (available online).

Overall, 77.1% of the study population had ever had a diagnosis for a mood disorder, and
40.8% had ever had a diagnosis of PTSD (Table 1). Nearly one in five (17.8%) patients had
a suicide-related code. Approximately 26.2% had alcohol dependence, 21.5% had illicit drug
dependence, and almost half of the sample had been diagnosed with tobacco use disorder
(43.7%). Nearly 3% of the patients had been diagnosed as HIV-positive and 7.5% had a
hepatitis C diagnosis.

Black transgender veterans had > 150% increased odds of housing instability (AOR=2.52,
99% CI=1.94, 3.27) and 105% increased odds of financial strain (AOR=2.05, 99% CI=1.59,
2.65) when compared with their white transgender peers (Table 2). Female transgender
veterans had lower odds of housing instability and financial strain than male transgender
veterans; however, female transgender veterans had more than twice the odds of violence of
male transgender veterans (AOR=2.01, 99% Cl=1.66, 2.42). Compared with the youngest
group of transgender veterans (aged 21-29 years), transgender veterans in the group aged
50-59 years, in particular, had the greatest odds of housing instability, financial strain, and
violence. Among findings from the zero-inflated Poisson models were that transgender
veterans who were unmarried had greater odds of experiencing all forms of social
determinants than transgender veterans who were currently married. Transgender veterans
with <50% service-connected disability had fewer total social determinants than transgender
veterans without service connection (adjusted incidence rate ratio, 0.81; 99% C1=0.68, 0.97).
Lastly, compared with transgender veterans who were married, transgender veterans who
were formerly married or never married had greater odds of all of the determinants—both
individually and in cumulative number of determinants.

Receiver operating characteristic curve analyses showed that areas under curves ranged from
0.66 to 0.79. After covariate adjustment, housing instability, financial strain, and violence
were significantly associated with all medical conditions except for HIV and except for
violence with tobacco use disorder (Table 3 and Appendix Figure 2, available online).
Among the strongest effect sizes was that transgender veterans who had indications of
violence had more than three times the odds of PTSD diagnoses than transgender veterans
who did not have indications of violence, even after holding constant financial strain and
housing instability (AOR=3.70, 99% CI1=3.00, 4.57).

Veterans were categorized based on the number of types of social determinants they had, and
for all medical conditions there was a dose response-like relationship between the increasing
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number of types of social determinants being associated with increasing odds for all medical
conditions except for HIV (Table 4). For example, compared with transgender veterans with
no social stressor indicators, transgender veterans who had one social determinant had
nearly three times the odds of suicidal risk (AOR=2.88, 99% Cl=2.22, 3.73), transgender
veterans who had two social determinants had more than six times the odds of suicidal risk
(AOR=6.10, 99% CI=4.67, 7.97), and transgender veterans with all three determinants had >
11 times the odds of suicidal risk (AOR=11.54, 99% CI=8.17, 16.28).

DISCUSSION

The Institute of Medicine issued a report calling for EHR systems to collect information
about patients’ social determinants,2® which could assist providers in addressing these
factors in treatment goals. To the authors’ knowledge, this investigation is among the first to
utilize ICD-9 codes in VA administrative data to operationalize three key social determinants
among patients, and it is the first study to use EHR to examine the association of social
determinants with medical conditions among a transgender population. The findings
highlighted consistent dose response—like associations of social determinants with medical
conditions, suggesting implications for research to reduce health disparities among
transgender veterans and for healthcare systems to collect information about social
determinants.

The goal was to examine social determinants and health conditions among transgender
patients and not to compare transgender and non-transgender veterans; however, the results
indicated prevalence of medical conditions and social determinants that were higher than
metrics for the general VA population. For example, there were 26,784 HIV-infected
veterans in the VA in 2013,39 which was approximately 0.5% of VA-utilizing veterans,3!
compared with 2.8% among the present cohort. Because no prior VA studies have defined
social determinants as in this study, exact comparisons in a broader veteran population are
not possible. However, some of the specific variables that comprised the categories of social
determinants illustrate disparities among transgender veterans. For instance, Kimerling et al.
32 found that 2.7% of veterans from Operations Enduring Freedom and Iraqi Freedom
screened positive for MST, compared with 14.9% in the present cohort (Appendix A,
available online). Although the results reveal compelling information about social
determinants and medical conditions among transgender veterans, future studies with a
comparison group of non-transgender veterans are needed to examine between-group
disparities.

Although literature shows that social determinants, such as housing instability, poverty, and
violence, disproportionately affect HIV risk,33:34 the authors did not find statistically
significant associations of social determinants with HIV in this population. One potential
reason could be the constitution of the veteran population. Despite the adversities that
transgender individuals often face, transgender veterans may have qualities that make them
systematically different from transgender non-veterans in terms of HIV risk. For example, as
an older population, transgender veterans may transition gender much later in life than
transgender non-veterans, which could mean that they are more likely to have social assets
in place (e.g., employment, housing they own, spouses, and children) that shielded them
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from HIV risk behaviors (e.g., commercial sex work, injection drug use). Future research is
needed to examine how veteran status may moderate social determinants and HIV among
transgender populations.

Most information about social determinants among transgender populations comes from
self- reported survey research,26:35 with an exception of a previous study using VA data.®
Although the validity of using ICD-9 codes as indicators of social determinants is unclear,
the patterns of significant findings in the current results suggest these codes may be reliable
indicators. This method may provide an alternate, albeit limited, way of identifying social
determinants in instances where EHRs do not collect explicit measures of social
determinants and could be replicated with other patient populations vulnerable to health
disparities (e.g., racial/ethnic minority populations). Additional research is needed to
examine how, when, and which providers use specific social determinant-related ICD-9
codes, as well as validation studies to examine concordance between self-report and clinical
notation of social determinants.

This study identified important sociodemographic differences, most notably by race.
Previous research examining racial/ethnic differences among transgender veterans has
shown disparities in medical conditions (e.g., HIV) and social determinants (e.qg.,
incarceration).2> Black transgender veterans may be a specific population in need of services
related to housing and employment, and the VA has targeted programs for these problems,
such as housing services 36 and employment rehabilitation.3” However, several key
questions remain unanswered, including to what extent black transgender veterans are
referred to and receive these services and, of those who do, what are the outcomes of their
participation?

Transgender veterans identified in the medical record as female had higher odds of violence
and lower odds of housing instability or financial strain compared with transgender veterans
identified as male. Because VA administrative data currently do not ascertain gender identity
separately from sex, this study could not assess whether females in the sample may be male-
to-female or female-to-male transgender individuals, individuals who may have had sex data
changed multiple times in their administrative record, a mistaken entry, or a mixture of these
potential scenarios. The authors do note that the percentage of female veterans in this sample
(29.5%) is considerably higher than that in Veterans Health Administration in general
(9.2%).38 Despite this uncertainty, literature is concordant that transgender individuals have
very high risks of victimization,®26 and in this sample, nearly 20% of the patients had a
violence-related indicator in their records. The majority of violence indicators were from the
MST screen, indicative of historical victimization; the timeframe of the other violence
indicators is unclear. Healthcare providers who work with transgender individuals should be
aware that historical and current violence in their patients’ lives may have insidious effects
on health (e.g., missed appointments, noncompliance with treatment). Moreover,
interventions for violence may require coordinated care efforts within and outside the
healthcare system (e.g., referrals to community services, police involvement).

The present findings underscore the importance of comprehensive care that acknowledges
the role of social determinants on individual health. For example, best practice guidelines for
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working with transgender individuals highlight the impact of conceptualizing health
concerns within a contextual framework to reduce internalized transphobia.” Moreover, the
VA issued a national directive3? outlining the services available to transgender veterans and
has implemented training and consultation programs for interdisciplinary teams treating
transgender veterans.4041 As care delivery and policies develop around transgender health,
concomitant research is needed to examine how social determinants may impact transgender
patients’ access to and utilization of care. Although the present analyses focused on medical
diagnoses among transgender veterans, it is likely that social determinants are also
implicated with high healthcare utilization, which requires future research with this
population.

This study has several limitations. First, transgender veterans were identified using ICD-9
codes associated with transgender status, which may result in misclassification of those who
may not self-identify as transgender and individuals who do self-identify as transgender but
do not have ICD-9 codes documented in their medical records. Consequently, the
enumeration of transgender individuals is likely an underestimate of the true prevalence in
VA. Second, identifying social determinants using ICD-9 codes also likely resulted in
conservative estimates of homelessness, financial strain, and violence. For example, in
compiling a composite measure of violence, though the MST screen is universal in VA, the
ICD-9 codes associated with injuries from violence are likely underutilized outside of
emergency department settings, resulting in an underestimate of those phenomena.
Additionally, using ICD indicators for unemployment may not reflect financial strain, as
some individuals may receive supplemental income because of disabilities that prevent them
from working. Third, the findings from a cohort of transgender veterans who receive health
care within the VA may not be generalizable to transgender non-veterans or to transgender
veterans not enrolled in VA care. Fourth, using the most current designation of sex from the
medical record may not accurately capture gender identity. Fifth, the cross-sectional nature
of the analyses prevents any inferences of causality, or examination of the potential
bidirectionality, between social determinants and medical conditions. Lastly, VA EHR does
not include a category for cohabitation with an unmarried partner, which may have resulted
in misclassification of marital status.

CONCLUSIONS

Health is as much a function of social factors as it is of biological factors, and the
interactions of these factors are perhaps clearest among the most vulnerable populations,
such as transgender veterans. The principles of patient-centered medical homes,*2 which
include coordination of care and ways EHR data impact coordination, broaden the concept
of healthcare delivery in the U.S. Although individual-level interventions (e.g.,
psychotherapy, pharmaceuticals) are critical for treating transgender veterans’ medical
conditions, so too should healthcare systems embrace a public health model of examining
how social determinants affect transgender health and healthcare utilization.
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Table 1.

Sociodemographic Characteristics, Social Stressors, and Medical Conditions Among Transgender Veterans

Variable n (%)

Sociodemographics

Race
White 4,879 (77.3)
Black 563 (8.9)
Native Hawaiian 58 (0.9)
Asian 51 (0.8)
American Indian/Alaska Native 115 (1.8)
Ethnicity
Non-Hispanic 5,286 (83.8)
Hispanic 230 (3.6)
Sex
Male 4,448 (70.5)
Female 1,860 (29.5)

Marital status

Married 1,452 (23.0)
Formerly married 2,961 (46.9)
Never married 1,845 (29.3)
Age

21-29 401 (6.4)

30-39 551 (8.7)

40-49 773 (12.3)
50-59 1,589 (25.2)
60-69 2,141 (33.9)
>70 852 (13.5)

Service-connected disability

Not service-connected 3,226 (51.2)
<50% 1,062 (16.8)
250% 2,020 (32.0)

Social stressors

Types of social stressors

Housing instability 1,788 (28.3)
Financial strain 1,943 (30.8)
Violence 1,229 (19.5)

Number of types of social stressors

1 1,519 (24.1)
2 1,101 (17.5)
3 413 (6.5)
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Variable n (%)

Health conditions
Mood disorder 4,863 (77.1)
Post-traumatic stress disorder (PTSD) 2,571 (40.8)
Alcohol abuse disorder 1,656 (26.2)
Ilicit drug abuse disorder 1,356 (21.5)
Tobacco use disorder 2,759 (43.7)
Suicidal risk 1,122 (17.8)
HIV 175 (2.8)
Hepatitis C (HCV) 471 (7.5)

Note: Percentages may not sum to 100% due to missing data.
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