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Abstract

Objectives: Transgender people—those whose gender identity differs from their sex assigned 

at birth—are at risk for health disparities resulting from stressors such as discrimination and 

violence. Transgender people report more drug use than cisgender people, however it is unclear 

whether they have higher likelihood of drug use disorders. We examined whether transgender 

patients have increased likelihood of documented drug use disorders relative to cisgender patients 

in the national Veterans Health Administration (VA).

Methods: Electronic health record data were extracted for VA outpatients from 10/1/09-7/31/17. 

Transgender status and past-year documentation of drug use disorders (any, opioid, amphetamine, 

cocaine, cannabis, sedative, hallucinogen) were measured using diagnostic codes. Logistic 

regression models estimated odds ratios for drug use disorders among transgender compared to 
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cisgender patients, adjusted for age, race/ethnicity and year. Effect modification by presence of ≥1 

mental health condition was tested using multiplicative interaction.

Results: Among 8,872,793 patients, 8,619 (0.1%) were transgender. Transgender patients were 

more likely than cisgender patients to have any drug use disorder (Adjusted Odds Ratio [aOR] 

1.67, 95% confidence interval [CI] 1.53-1.83), amphetamine (aOR 2.22, 95% CI 1.82-2.70), 

cocaine (aOR 1.59, 95% CI 1.29-1.95), and cannabis (aOR 1.82, 95% CI 1.62-2.05) use disorders. 

There was no significant interaction by presence of ≥1 mental health condition.

Conclusions: Transgender VA patients may have higher likelihood of certain drug use disorders 

than cisgender VA patients, particularly amphetamine use disorder. Future research should 

explore mechanisms underlying disparities and potential barriers to accessing treatment and harm 

reduction services faced by transgender people.

Keywords

Transgender; Gender Minority; Drug Use Disorder; Disparities

Introduction

Drug use disorders are a major public health concern and are responsible for substantial 

mortality, medical problems, and reduced quality of life.1 In 2018, an estimated 8.1 million 

U.S. residents had at least one drug use disorder.2 Disparities in drug use disorders have 

been identified for some populations; for example, sexual minority adults have higher 

prevalence of drug use disorders compared to heterosexual adults.3 Transgender people are 

an understudied population who may also experience disparities in drug use disorders.

Transgender people are those whose gender identity (i.e., one’s inherent sense of self 

as a woman, man, both, or neither) differs from their sex assigned at birth,4 and the 

term transgender is often used to refer to a broad range of gender identities, including 

people with binary (i.e., transgender woman or transgender man) and nonbinary (i.e., not 

falling exclusively into the binary woman/man categories) gender identities.5 Though the 

transgender population includes people with diverse identities and lived experiences, as a 

group transgender people experience considerable discrimination and stigma related to their 

gender identity6 and high rates of social stressors such as violence, economic insecurity, and 

housing instability.7 Gender minority stress (i.e., stress resulting from prejudice and stigma 

directed at those with a minority gender identity) is theorized to lead to increased health 

risk behaviors and worsened health outcomes for transgender people relative to cisgender 

people (i.e., those whose gender identity does not differ from their sex assigned at birth).6 

Gender minority stress may increase risk of drug use disorders through multiple theoretical 

pathways, such as maladaptive coping mechanisms.7

Several analyses of survey data have found higher rates of self-reported drug use among 

transgender compared to cisgender people;8-11 however, few studies have examined 

disparities in diagnosed drug use disorders between these populations. The question of 

whether transgender people have higher rates of drug use disorders is substantially different 

from whether they have higher rates of drug use; drug use disorders involve changes 

Frost et al. Page 2

J Addict Med. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



to the brain and compulsive, ongoing use of a drug even when experiencing negative 

consequences, and reflect the most severe end of the spectrum of drug use and are associated 

with the poorest health outcomes.12 Pharmacological and/or behavioral and psychosocial 

treatments are indicated for drug use disorders, and the documentation of drug use disorder 

diagnoses allows providers to identify patients who may need treatment.13

The limited number of existing studies comparing substance use disorders (including alcohol 

or drugs) between transgender and cisgender patients have not examined drug use disorders 

specifically, and/or have not adjusted for potential confounding factors (e.g., age and race/

ethnicity). A few studies using claims or health record data from large samples of adult 

patients have found higher prevalence of any substance use disorder diagnosis (alcohol or 

any drug) among transgender patients.14-16 The only study to our knowledge examining 

differences in drug use disorders used health record data from adult patients in 26 U.S. 

healthcare systems and found transgender patients had higher prevalence of cannabis, 

cocaine, opioid, and amphetamine use disorders; however, associations were unadjusted.17

Further examination of disparities in drug use disorders for transgender patients is 

needed to better understand whether and to what extent disparities exist for separate 

drug use disorders, as different disorders present different risks (e.g., drugs that are 

commonly injected may increase risk of infectious disease transmission; certain drugs 

such as opioids may increase risk of overdose death) and different treatment options 

(e.g., there are medications approved to treat opioid use disorder, but not amphetamine 

use disorder).13,18 These comparisons should be adjusted for age and race/ethnicity, which 

may confound observed associations between transgender status and drug use disorders 

as they are associated with transgender documentation in claims/electronic health record 

(EHR) data,14,19 and likelihood of drug use disorders.20 Additionally, it is unknown whether 

associations are modified by the presence of non-substance use disorder mental health 

conditions, which are prevalent among transgender people.17,19 Risks for developing drug 

use disorders may differ among patients with mental health conditions compared to those 

without,21 therefore the impact of being transgender on likelihood of developing drug use 

disorders may differ between patients with and without mental health conditions.

The U.S. Veterans Health Administration (VA) is an important setting in which to examine 

gaps in existing research on disparities in drug use disorders among transgender people. 

It is the largest integrated healthcare system in the U.S., has a nationwide EHR that 

allows for broad capture of data in a defined patient population, serves a large number 

of transgender patients,22 and is the nation’s largest direct provider of substance use 

treatment.23 Veterans’ lived experiences may differ substantially from those of non-veterans 

in ways that impact health,24 though national surveys suggest the prevalence of drug use 

disorder does not significantly differ between veteran and non-veteran populations.25-28 

Additionally, transgender veterans may have unique experiences impacting risk of drug use 

disorders, thus it is important to study disparities in drug use disorders across transgender 

status among veterans.

Therefore, in this study, we examined whether specific drug use disorder diagnoses 

documented in the EHR were more common among transgender compared to cisgender VA 

Frost et al. Page 3

J Addict Med. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



outpatients, adjusting for potential confounding factors. Additionally, we examined whether 

associations were modified by the presence of mental health conditions.

Methods

Data source and study sample

The present study is a secondary analysis of EHR data obtained for a parent study examining 

patterns of alcohol use and receipt of alcohol-related care among transgender compared to 

cisgender VA outpatients. Data were extracted from the VA Corporate Data Warehouse, a 

national repository of clinical and administrative data. Because the parent study focused on 

alcohol use, the sample includes all patients with ≥1 documented Alcohol Use Disorders 

Identification Test Consumption (AUDIT-C) screen from 10/1/2009-7/31/2017. The AUDIT­

C is administered annually for >90% of VA outpatients with support from EHR clinical 

reminders;29 therefore, this sample largely reflects the national VA outpatient population. 

Patients’ most recent screen in the dataset was considered the index date for definition 

of study variables. Study procedures, including waivers of consent and Health Insurance 

Portability and Accountability Act (HIPAA) authorization, were approved by Institutional 

Review Boards at VA Puget Sound, the University of Washington, and the University of 

Pittsburgh.

Measures

Primary Independent Variable—Patients were determined to be transgender or 
cisgender based on presence or absence of International Classification of Disease, 9th and 

10th Revision, Clinical Modification (ICD-9-CM and ICD-10-CM) codes related to being 

transgender (see Appendix A, Supplemental Materials). Due to the lack of self-identified 

gender identity data in the VA EHR, this method of identifying transgender patients using 

EHR data has been validated and used by VA researchers4,22,30,31 and similar methods have 

been used with Centers for Medicare & Medicaid Services data, commercial insurance 

databases and other EHR databases.14,15,17 Patients with ≥1 transgender-related code 

documented from the beginning of available VA EHR data (1/1/1999) through the end 

of the study period (7/31/2017) were determined to be transgender. Although this method 

does not directly measure self-reported gender identity, it demonstrated high concordance 

with patient-reported transgender identity based on clinician text notes identified through 

structured chart reviews.31

Outcome Variables—Documented drug use disorder diagnoses were measured as the 

presence of ≥1 ICD-9-CM and/or ICD-10-CM diagnostic code for abuse or dependence 

(excluding codes for in remission; see Appendix A, Supplemental Materials) 0-365 

days prior to the AUDIT-C screen. Outcomes included any drug use disorder (opioid, 

amphetamine, cocaine, cannabis, sedative, and/or hallucinogen), opioid use disorder, 
amphetamine, cocaine use disorder, cannabis use disorder, sedative use disorder, and 

hallucinogen use disorder.

Covariates—Demographic covariates included age and race/ethnicity, based on observed 

associations of these factors with both transgender identity14,19 and drug use disorders.20 
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Age (<50, 50-65, >65) and race/ethnicity (Black/African-American, Hispanic/Latinx, White, 

Other, Unknown) were measured based on EHR documentation at the time of the AUDIT-C 

screen. Additionally, all models were adjusted for fiscal year of screen (2010-2017) because 

both transgender-related and drug use disorder diagnoses have increased in the VA over 

time,22,32 which may partially reflect an increase in awareness of and use of these diagnostic 

codes rather than underlying prevalence.

Patient gender has been found to be associated with both transgender-related diagnoses19 

and drug use disorder diagnoses,20 however EHR documentation of “sex” in VA 

administrative data (male, female) has validity issues for transgender patients. During the 

study period, the national VA EHR contained only one field for sex and no field for 

gender identity, and some (but not all) transgender patients may have updated the sex 

field to reflect their gender identity rather than their sex assigned at birth.33 For this 

reason, it is not possible to determine whether this field captures sex assigned at birth 

or self-identified gender identity for transgender patients. We therefore did not adjust 

for sex, as we could not determine how potential unbalanced misclassification impacted 

estimated associations. Other factors associated with both transgender identity and drug use 

disorders, such as social factors (e.g., income, marital status) and clinical characteristics 

(e.g., physical health conditions), were not adjusted for due to the likelihood that they lie 

on the causal pathway between prejudice and stigma experienced by transgender people and 

drug use disorders, and therefore adjusting for them may adjust away the disparities we are 

interested in examining.34 For example, discrimination may lead to economic insecurity 

among transgender people,7 which may contribute to likelihood of drug use disorders 

through stress-related pathways.20,35 Experiencing gender minority stress may also lead 

to the development of chronic health conditions,6,36 which may impact likelihood of drug 

use disorders.37

Effect Modification Variable—As risks for developing drug use disorders may differ 

among patients with mental health conditions compared to those without,21 we hypothesized 

that associations between transgender status and drug use disorders may differ between 

patients with and without mental health conditions. Any mental health condition was 

measured as the presence of ≥1 ICD-9-CM and/or ICD-10-CM diagnostic code for 

depressive disorders, post-traumatic stress disorder, anxiety disorders, other mood disorders, 

bipolar disorder, psychosis, and/or schizophrenia (see Appendix A, Supplemental Materials) 

0-365 days prior to the AUDIT-C screen.

Analyses

Patient characteristics were described in the overall sample and among transgender and 

cisgender patients, respectively. Chi-square tests of independence were used to assess 

differences in patient characteristics and unadjusted differences in outcomes between 

transgender and cisgender patients. Logistic regression models were used to estimate 

adjusted odds ratios (aOR) with 95% confidence intervals of documented drug use disorder 

diagnoses for transgender patients relative to cisgender patients, adjusted for age, race/

ethnicity and fiscal year. Cluster-robust standard errors were estimated, clustered at the 

facility level to account for correlation of patient data within facilities. We calculated the 
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adjusted marginal predicted prevalence of outcomes to examine the size of differences 

between transgender and cisgender patients. Effect modification by the presence of ≥1 

mental health condition was tested using multiplicative interaction in adjusted models. All 

analyses were conducted using Stata 15 software.38

Results

A total of 8,872,793 outpatients were included in the sample, and 8,619 (0.1%) were 

identified as transgender. Patient characteristics are presented in Table 1. The sample was 

majority older (mean age 61 years) and non-Hispanic white (72%), consistent with the 

national VA patient population. Just under one-third (30%) had a mental health condition 

diagnosis in the past year. Transgender patients were more likely than cisgender patients 

to be younger (mean age 52 years vs. 61 years) and to be non-Hispanic white (77% vs. 

72%). Having a past-year mental health condition was twice as common among transgender 

patients (61% vs. 30%).

Overall prevalence and unadjusted comparisons of the prevalence of documented drug use 

disorders between transgender and cisgender patients are presented in Table 2. In the overall 

sample, 3.9% had a past-year diagnosis for any drug use disorder, 1.0% for opioid use 

disorder, 0.3% for amphetamine use disorder, 1.1% for cocaine use disorder, 1.5% for 

cannabis use disorder, 0.2% for sedative use disorder, and 0.02% for hallucinogen use 

disorder. In unadjusted comparisons, transgender patients had a higher prevalence of any 

drug use disorder (7.2% vs. 3.9%) and of all individual drug use disorders; differences were 

significant for all outcomes except for hallucinogen use disorder.

Results of adjusted logistic regression models are presented in Table 3. Relative to cisgender 

patients, transgender patients had significantly higher odds of having any documented drug 

use disorder diagnosis (aOR 1.67, 95% CI 1.53-1.83) and of having amphetamine (aOR 

2.22, 95% CI 1.82-2.70), cocaine (aOR 1.59, 95% CI 1.29-1.95), and cannabis (aOR 1.82, 

95% CI 1.62-2.05) use disorder diagnoses. There was no significant association for opioid or 

sedative use disorder diagnoses. Hallucinogen use disorder was not evaluated due to unstable 

estimates of regression coefficients resulting from small cell counts. The interaction term for 

transgender status and ≥1 mental health condition was not significant in any model.

Discussion

In this national sample of VA outpatients, transgender patients were more likely than 

cisgender patients to have a documented diagnosis for any drug use disorder after adjustment 

for potential confounders. When individual diagnoses were examined separately, transgender 

patients were more likely to have amphetamine, cocaine, and cannabis use disorder 

diagnoses, but opioid and sedative use disorder did not significantly differ across groups. 

There was no significant interaction by presence of mental health conditions.

These results generally align with previous studies in non-VA samples finding higher 

likelihood of any substance use disorder diagnosis (alcohol or drugs) among transgender 

compared to cisgender patients using claims/EHR data.14-17 However, findings from this 

study differ somewhat from previous findings regarding distinct types of drug use disorders 
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after adjustment for confounders. A prior study found significantly higher prevalence of 

opioid use disorder among transgender patients in an unadjusted comparison.17 Our study 

found the same association in unadjusted analyses, but not after adjustment, suggesting the 

association between transgender status and opioid use disorder may be confounded by age 

and race/ethnicity. Indeed, prior work has shown that the prevalence of opioid use disorder 

differs substantially by age and race/ethnicity, potentially more so than for other substance 

use disorders.39

These findings suggest that as a group, transgender people may primarily experience higher 

likelihood of non-opioid drug use disorders compared to cisgender people, particularly 

amphetamine use disorder which is a growing public health concern. High rates of 

methamphetamine use and its association with increased HIV risk have been observed 

among transgender women,40 and overdose deaths involving amphetamines are on the 

rise in the general population.41 Many current substance use prevention and treatment 

efforts target opioid use disorder, however efforts focused exclusively on opioids may 

not adequately address disparities in drug use disorders experienced by transgender 

people. Unlike opioid use disorder, there are currently no approved medications to treat 

amphetamine, cocaine or cannabis use disorders, though evidence supports more time­

intensive behavioral and psychosocial treatments such as cognitive-behavioral therapy and 

contingency management.13 Strategies specifically designed to engage transgender patients 

with non-opioid drug use disorders in evidence-based treatments may be needed.

When interpreting these findings, it is important to consider how lived experiences of 

transgender veterans may differ from transgender non-veterans in ways that may impact 

gender minority stress and subsequent risk of drug use disorders. For example, transgender 

veterans are likely to have experienced military sexual trauma,42 and exposure to former and 

current Department of Defense policies barring transgender soldiers from openly serving 

in the military are unique stressors.43,44 Additionally, transgender veterans who receive 

VA healthcare may have different experiences than those who do not, as trauma and 

discrimination experienced during military service may prevent some transgender veterans 

from seeking VA care.45 This study may therefore be limited in generalizability to VA 

patients, however we observed similar prevalence of drug use disorders among transgender 

VA patients compared to a prior study of transgender patients in non-VA U.S. healthcare 

systems.17

Although higher prevalence of drug use disorder among transgender relative to cisgender 

patients has been observed in multiple studies relying on diagnostic codes documented 

in healthcare records, future studies using other data sources are needed to corroborate 

these findings. Healthcare utilization and provider biases may play a role in documentation 

of drug use disorder diagnoses,46 which may contribute to associations observed in EHR 

data. Transgender patients (particularly those with transgender-related diagnostic codes) 

may be more likely than cisgender patients to be seen in healthcare settings where drug 

use disorders are more frequently diagnosed (e.g., mental health settings). Additionally, 

providers may be more likely to document diagnoses for stigmatized conditions, such as 

drug use disorders, for patients with stigmatized identities, such as transgender patients. 

Studies using standardized diagnostic assessments to compare drug use disorders between 
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transgender and cisgender people are needed to determine whether associations observed for 

documented diagnoses accurately reflect differences in underlying disorders.

Assuming higher rates of documented diagnoses observed among transgender patients 

reflect actual increased prevalence of underlying drug use disorders, findings highlight 

the importance of ensuring treatment and harm reduction services are accessible to and 

meet the needs of transgender patients. There is very little research examining whether 

transgender patients experience disparities in accessing substance use-related services and 

potential barriers to access. Transgender people face barriers to healthcare generally due 

to factors such as lack of insurance and experiencing stigma and discrimination,47 and 

these barriers likely extend to substance use-related care. A qualitative study documented 

transgender people’s negative experiences with discrimination in substance use treatment 

and self-help programs,48 and it has been theorized that the gender-segregated nature 

of many inpatient treatment facilities may pose access barriers to transgender patients.49 

Research is needed to assess whether transgender people experience disparities in accessing 

drug treatment and harm reduction services, and if so, what specific barriers exist and 

what interventions or policies are effective in facilitating receipt of evidence-based, non­

stigmatizing substance use-related care. This research should address how diversity of the 

transgender population with respect to race/ethnicity, socioeconomic status, and other factors 

may result in differential barriers to access.

Further research is also needed to understand the underlying mechanisms contributing to 

increased prevalence of drug use disorders among transgender people. Studies suggest that 

positive factors such as social acceptance, receiving gender-affirming medical care (e.g., 

hormone therapy or surgery), and policies defending the rights of transgender people are 

protective against certain mental health conditions.30,50 Research is needed to determine 

whether these factors impact disparities in drug use disorders for transgender people, and 

to understand how different identities may intersect with gender identity to impact risk of 

drug use disorders (e.g., transgender people of color may have different risk than white 

transgender people).

There are several limitations to this study. While use of secondary EHR data enabled 

analysis of a much larger sample of transgender patients than is possible with primary 

data collection, it also introduced measurement limitations. Our method of identifying 

transgender patients did not directly measure self-reported gender identity, as this was 

not available in the national VA EHR. It is likely that some transgender patients do not 

have transgender-related diagnostic codes documented in their record resulting in some 

misclassification of transgender patients as cisgender,31 which may have biased associations 

toward the null. Further, we did not adjust for sex due to our inability to determine whether 

the “sex” EHR field measured sex assigned at birth or gender identity for transgender 

patients; because gender is associated with prevalence of drug use disorders,20 and is 

also associated with age and race/ethnicity among VA patients,51,52 not accounting for 

variation between cisgender men and cisgender women and between transgender men and 

transgender women may have resulted in some confounding of estimated associations. To 

enable more precise assessment of disparities for transgender people in patient populations 

including differences across subgroups of gender minorities (e.g., transgender women, 
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transgender men, nonbinary people), and to allow for adjustment for gender when it 

may be a confounder, EHRs should systematically collect self-reported gender identity 

separately from birth sex, a practice currently being implemented nationally in the VA.33 

Additionally, EHR-documented drug use disorder diagnoses may under-measure actual 

prevalence. Finally, external validity of these findings outside of VA outpatients may be 

limited. As discussed above, transgender veterans who receive VA healthcare may have 

different lived experiences than transgender non-veterans and transgender veterans who do 

not use VA healthcare. More broadly, the VA patient population has higher proportions 

of patients who are older, men, and white compared to the general population, though 

proportions of VA patients who are younger, women, and people of color have risen 

consistently over the past several years.51-53 Further, while prevalence of drug use disorder 

is similar between veteran and non-veteran populations,25-28 veterans may have unique risk 

factors contributing to drug use disorders. Additionally, although >90% of VA outpatients 

receive alcohol screening,29 VA patients who were not screened and thus not included in the 

sample may differ from those who were.

Conclusions

Transgender VA patients may be more likely to have any drug use disorder than cisgender 

VA patients, and may experience disparities specifically for amphetamine, cocaine, and 

cannabis use disorders. Strategies to engage transgender patients with non-opioid drug 

use disorders in evidence-based behavioral and psychosocial treatments may be needed. 

Research is needed to identify and address potential barriers to accessing drug use disorder 

treatment and harm reduction services that may be faced by transgender people, as well as 

to understand the mechanisms underlying higher prevalence of drug use disorders among 

transgender people.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

This work reflects secondary analyses of data from a study supported by the National Institute on Alcohol Abuse 
and Alcoholism (R21 AA025973). Ms. Frost is supported by a predoctoral training award from the Veterans Affairs 
(VA) Puget Sound Research and Development Service. Dr. Glass is supported by a career development award from 
NIAAA (K01 AA023859). This work was supported in part with resources and the use of facilities at the VA 
Puget Sound Health Care System in Seattle, WA. The funders had no role in the design and conduct of the study; 
collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; 
or decision to submit the manuscript for publication. The opinions expressed in this work are the authors’ and do 
not necessarily reflect those of the institutions, funders, the Department of Veterans Affairs, or the United States 
Government.

References

1. Degenhardt LCF, Ferrari A, Santomauro D, Erskine H, Mantilla-Herrara A, Whiteford H, Leung J, 
Naghavi M, Griswold M, Rehm J. The global burden of disease attributable to alcohol and drug use 
in 195 countries and territories, 1990-2016: a systematic analysis for the Global Burden of Disease 
Study 2016. Lancet Psychiatry. 2018;5(12):987–1012. [PubMed: 30392731] 

2. Substance Abuse and Mental Health Services Administration. Key substance use and mental health 
indicators in the United States: Results from the 2018 National Survey on Drug Use and Health 

Frost et al. Page 9

J Addict Med. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(HHS Publication No. PEP195068, NSDUH Series H54). Rockville, MD: Center for Behavioral 
Health Statistics and Quality, Substance Abuse and Mental Health Services Administration. 
Accessed April 19, 2020 from https://www.samhsa.gov/data/. 2019.

3. Rice CE, Vasilenko SA, Fish JN, Lanza ST. Sexual minority health disparities: an examination 
of age-related trends across adulthood in a national cross-sectional sample. Ann Epidemiol. 
2019;31:20–25. [PubMed: 30792064] 

4. Blosnich JR, Brown GR, Wojcio S, Jones KT, Bossarte RM. Mortality Among Veterans with 
Transgender-Related Diagnoses in the Veterans Health Administration, FY2000-2009. LGBT 
Health. 2014;1(4):269–276. [PubMed: 26789855] 

5. Scandurra C, Mezza F, Maldonato NM, et al.Health of Non-binary and Genderqueer People: A 
Systematic Review. Frontiers in psychology. 2019;10:1453. [PubMed: 31293486] 

6. Hendricks ML, Testa RJ. A conceptual framework for clinical work with transgender and gender 
nonconforming clients: An adaptation of the Minority Stress Model. Professional Psychology: 
Research and Practice. 2012;43(5):460.

7. Grant JM, Mottet Lisa A., Tanis Justin, Harrison Jack, Herman Jody L., Keisling MaraInjustice 
at Every Turn: A Report of the National Transgender Discrimination Survey. Washington, D.C: 
National Center for Transgender Equality and National Gay and Lesbian Task Force. Accessed 
April 19, 2020 at: https://www.thetaskforce.org/wp-content/uploads/2019/07/ntds_full.pdf. 2011.

8. Day JK, Fish JN, Perez-Brumer A, Hatzenbuehler ML, Russell ST. Transgender Youth Substance 
Use Disparities: Results From a Population-Based Sample. J Adolesc Health. 2017;61(6):729–735. 
[PubMed: 28942238] 

9. Johns MM, Lowry R, Andrzejewski J, et al.Transgender Identity and Experiences of Violence 
Victimization, Substance Use, Suicide Risk, and Sexual Risk Behaviors Among High School 
Students - 19 States and Large Urban School Districts, 2017. MMWR Morb Mortal Wkly Rep. 
2019;68(3):67–71. [PubMed: 30677012] 

10. Fuxman S, Valenti M, Kessel Schneider S, O’Brien KHM, O’Donnell L. Substance use among 
transgender and cisgender high school students. Journal of LGBT Youth. 2020:1–20.

11. Scheim AI, Bauer GR, Shokoohi M. Drug use among transgender people in Ontario, Canada: 
Disparities and associations with social exclusion. Addict Behav. 2017;72:151–158. [PubMed: 
28411424] 

12. National Institute on Drug Abuse. Drugs, Brains, and Behavior: The Science of Addiction. 
Accessed April 19, 2020 from: https://www.drugabuse.gov/publications/drugs-brains-behavior­
science-addiction. 2018.

13. National Institute on Drug Abuse. Principles of Drug Addiction Treatment: A Research-Based 
Guide (Third Edition). Accessed April 19, 2020 from: https://www.drugabuse.gov/publications/
principles-drug-addiction-treatment-research-based-guide-third-edition. 2018.

14. Dragon CN, Guerino P, Ewald E, Laffan AM. Transgender Medicare Beneficiaries and Chronic 
Conditions: Exploring Fee-for-Service Claims Data. LGBT Health. 2017;4(6):404–411. [PubMed: 
29125908] 

15. McDowell A, Progovac AM, Cook BL, Rose S. Estimating the Health Status of Privately Insured 
Gender Minority Children and Adults. LGBT Health. 2019;6(6):289–296. [PubMed: 31314674] 

16. Becerra-Culqui TA, Liu Y, Nash R, et al.Mental Health of Transgender and Gender 
Nonconforming Youth Compared With Their Peers. Pediatrics. 2018;141(5).

17. Wanta JW, Niforatos JD, Durbak E, Viguera A, Altinay M. Mental Health Diagnoses Among 
Transgender Patients in the Clinical Setting: An All-Payer Electronic Health Record Study. 
Transgender health. 2019;4(1):313–315. [PubMed: 31701012] 

18. National Institute on Drug Abuse. Health Consequences of Drug Misuse. Accessed April 19, 2020 
from: https://www.drugabuse.gov/related-topics/health-consequences-drug-misuse. 2017.

19. Hanna B, Desai R, Parekh T, Guirguis E, Kumar G, Sachdeva R. Psychiatric disorders in the U.S. 
transgender population. Ann Epidemiol. 2019;39:1–7. [PubMed: 31679894] 

20. Grant BF, Saha TD, Ruan WJ, et al.Epidemiology of DSM-5 Drug Use Disorder: Results From 
the National Epidemiologic Survey on Alcohol and Related Conditions-III. JAMA psychiatry. 
2016;73(1):39–47. [PubMed: 26580136] 

Frost et al. Page 10

J Addict Med. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.samhsa.gov/data/
https://www.thetaskforce.org/wp-content/uploads/2019/07/ntds_full.pdf
https://www.drugabuse.gov/publications/drugs-brains-behavior-science-addiction
https://www.drugabuse.gov/publications/drugs-brains-behavior-science-addiction
https://www.drugabuse.gov/publications/principles-drug-addiction-treatment-research-based-guide-third-edition
https://www.drugabuse.gov/publications/principles-drug-addiction-treatment-research-based-guide-third-edition
https://www.drugabuse.gov/related-topics/health-consequences-drug-misuse


21. National Institute on Drug Abuse. Comorbidity: Substance Use Disorders and Other Mental 
Illnesses. Accessed May 20, 2020 from: https://www.drugabuse.gov/publications/drugfacts/
comorbidity-substance-use-disorders-other-mental-illnesses. 2018.

22. Blosnich JR, Brown GR, Shipherd JC PhD, Kauth M, Piegari RI, Bossarte RM. Prevalence of 
gender identity disorder and suicide risk among transgender veterans utilizing veterans health 
administration care. Am J Public Health. 2013;103(10):e27–32.

23. Wyse JJ, Gordon AJ, Dobscha SK, et al.Medications for opioid use disorder in the Department of 
Veterans Affairs (VA) health care system: Historical perspective, lessons learned, and next steps. 
Subst Abus. 2018;39(2):139–144. [PubMed: 29595375] 

24. Seal KH, Metzler TJ, Gima KS, Bertenthal D, Maguen S, Marmar CR. Trends and Risk 
Factors for Mental Health Diagnoses Among Iraq and Afghanistan Veterans Using Department of 
Veterans Affairs Health Care, 2002–2008. Am J Public Health. 2009;99(9):1651–1658. [PubMed: 
19608954] 

25. Hoggatt KJ, Lehavot K, Krenek M, Schweizer CA, Simpson T. Prevalence of substance misuse 
among US veterans in the general population. Am J Addict. 2017;26(4):357–365. [PubMed: 
28370701] 

26. Golub A, Vazan P, Bennett AS, Liberty HJ. Unmet need for treatment of substance use disorders 
and serious psychological distress among veterans: a nationwide analysis using the NSDUH. Mil 
Med. 2013;178(1):107–114.

27. Rhee TG, Rosenheck RA. Comparison of opioid use disorder among male veterans and non­
veterans: Disorder rates, socio-demographics, co-morbidities, and quality of life. Am J Addict. 
2019;28(2):92–100. [PubMed: 30664282] 

28. Wagner THKMH, Federman Belle, Dai Lanting, Luna Yesenia, Humphreys Keith. Prevalence of 
Substance Use Disorders Among Veterans and Comparable Nonveterans From the National Survey 
on Drug Use and Health. Psychological Services. 2007;Volume 4(Issue 3):149–157.

29. Bradley KA, Williams EC, Achtmeyer CE, Volpp B, Collins BJ, Kivlahan DR. Implementation of 
evidence-based alcohol screening in the Veterans Health Administration. The American journal of 
managed care. 2006;12(10):597–606. [PubMed: 17026414] 

30. Blosnich JR, Marsiglio MC, Gao S, et al.Mental Health of Transgender Veterans in US States 
With and Without Discrimination and Hate Crime Legal Protection. Am J Public Health. 
2016;106(3):534–540. [PubMed: 26794162] 

31. Blosnich JR, Cashy J, Gordon AJ, et al.Using clinician text notes in electronic medical record data 
to validate transgender-related diagnosis codes. J Am Med Inform Assoc. 2018;25(7):905–908. 
[PubMed: 29635362] 

32. Teeters JB, Lancaster CL, Brown DG, Back SE. Substance use disorders in military veterans: 
prevalence and treatment challenges. Substance abuse and rehabilitation. 2017;8:69–77. [PubMed: 
28919834] 

33. Burgess C, Kauth MR, Klemt C, Shanawani H, Shipherd JC. Evolving Sex and Gender in 
Electronic Health Records. Federal Practitioner. 2019;36(6):271–277. [PubMed: 31258320] 

34. Hebert PL, Sisk JE, Howell EA. When does a difference become a disparity? Conceptualizing 
racial and ethnic disparities in health. Health Aff (Millwood). 2008;27(2):374–382. [PubMed: 
18332492] 

35. Compton MT, Shim RSThe Social Determinants of Mental Health. Focus. 2015;13(4):419–425.

36. Flenar DJ, Tucker CM, Williams JL. Sexual Minority Stress, Coping, and Physical Health 
Indicators. J Clin Psychol Med Settings. 2017;24(3-4):223–233. [PubMed: 28861690] 

37. Luther AWM, Reaume SV, Qadeer RA, Thompson K, Ferro MA. Substance use disorders among 
youth with chronic physical illness. Addict Behav. 2020;110:106517. [PubMed: 32619867] 

38. StataCorp. Stata Statistical Software: Release 15, College Station, TX: StataCorp LLC. 2017.

39. Vasilenko SA, Evans-Polce RJ, Lanza ST. Age trends in rates of substance use disorders across 
ages 18–90: Differences by gender and race/ethnicity. Drug Alcohol Depend. 2017;180:260–264. 
[PubMed: 28938183] 

40. Santos G-M, Rapues J, Wilson EC, et al.Alcohol and substance use among transgender women 
in San Francisco: Prevalence and association with human immunodeficiency virus infection. Drug 
and Alcohol Review. 2014;33(3):287–295. [PubMed: 24628655] 

Frost et al. Page 11

J Addict Med. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.drugabuse.gov/publications/drugfacts/comorbidity-substance-use-disorders-other-mental-illnesses
https://www.drugabuse.gov/publications/drugfacts/comorbidity-substance-use-disorders-other-mental-illnesses


41. National Institute on Drug Abuse. Overdose Death Rates. Accessed April 19, 2020 from: https://
www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates. 2020.

42. Brown GR, Jones KT. Mental Health and Medical Health Disparities in 5135 Transgender Veterans 
Receiving Healthcare in the Veterans Health Administration: A Case-Control Study. LGBT Health. 
2016;3(2):122–131. [PubMed: 26674598] 

43. Embser-Herbert M“Welcome! Oh, wait…” Transgender Military Service in a Time of Uncertainty. 
Sociological Inquiry. 2020;90(2):405–429.

44. Elders MJ, Brown GR, Coleman E, Kolditz TA, Steinman AM. Medical Aspects of Transgender 
Military Service. Armed Forces & Society. 2015;41(2):199–220.

45. Livingston NA, Berke DS, Ruben MA, Matza AR, Shipherd JC. Experiences of trauma, 
discrimination, microaggressions, and minority stress among trauma-exposed LGBT veterans: 
Unexpected findings and unresolved service gaps. Psychol Trauma. 2019;11(7):695–703. 
[PubMed: 30998062] 

46. Williams EC, Gupta S, Rubinsky AD, et al.Racial/Ethnic Differences in the Prevalence of 
Clinically Recognized Alcohol Use Disorders Among Patients from the U.S. Veterans Health 
Administration. Alcohol Clin Exp Res. 2016;40(2):359–366. [PubMed: 26842254] 

47. Gonzales G, Henning-Smith C. Barriers to Care Among Transgender and Gender Nonconforming 
Adults. Milbank Q. 2017;95(4):726–748. [PubMed: 29226450] 

48. Lombardi ESubstance use treatment experiences of transgender/transsexual men and women. 
Journal of LGBT health research. 2007;3(2):37–47.

49. Matsuzaka STransgressing gender norms in addiction treatment: Transgender rights to 
access within gender-segregated facilities. J Ethn Subst Abuse. 2018;17(4):420–433. [PubMed: 
28632095] 

50. Hughto JMW, Gunn HA, Rood BA, Pantalone DW. Social and Medical Gender Affirmation 
Experiences Are Inversely Associated with Mental Health Problems in a U.S. Non-Probability 
Sample of Transgender Adults. Arch Sex Behav. 2020.

51. Department of Veterans Affairs National Center for Veterans Analysis and Statistics. VA 
Utilization Profile FY 2017. Accessed July 24, 2020 from: https://www.va.gov/vetdata/docs/
Quickfacts/VA_Utilization_Profile_2017.pdf. 2020.

52. Department of Veterans Affairs National Center for Veterans Analysis and Statistics. 2014 
Minority Veterans Report. Accessed July 24, 2020 from: https://www.va.gov/vetdata/docs/
SpecialReports/Minority_Veterans_2014.pdf. 2016.

53. Huang G, Kim S, Muz B, Gasper J. 2017 Survey of Veteran Enrollees’ 
Health and Use of Health Care: Data Findings Report. Westat. Prepared for 
Strategic Analysis Service, Office of Strategic Planning and Analysis, Office of 
Policy and Planning, Veterans Health Administration, Department of Veterans Affairs. 
Accessed July 24, 2020 from: https://www.va.gov/HEALTHPOLICYPLANNING/SOE2017/
VA_Enrollees_Report_Data_Findings_Report2.pdf. 2018.

Frost et al. Page 12

J Addict Med. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
https://www.va.gov/vetdata/docs/Quickfacts/VA_Utilization_Profile_2017.pdf
https://www.va.gov/vetdata/docs/Quickfacts/VA_Utilization_Profile_2017.pdf
https://www.va.gov/vetdata/docs/SpecialReports/Minority_Veterans_2014.pdf
https://www.va.gov/vetdata/docs/SpecialReports/Minority_Veterans_2014.pdf
https://www.va.gov/HEALTHPOLICYPLANNING/SOE2017/VA_Enrollees_Report_Data_Findings_Report2.pdf
https://www.va.gov/HEALTHPOLICYPLANNING/SOE2017/VA_Enrollees_Report_Data_Findings_Report2.pdf


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Frost et al. Page 13

Table 1.

Characteristics of transgender and cisgender outpatients in the national Veterans Health Administration 

10/1/2009-7/31/2017

Transgender
(N=8,619)

Cisgender
(N=8,864,174) Chi-

Square p-value

Total
(N=8,872,793)

N (%) N (%) N (%)

Age (mean, SD, t-test) 51.7 (16.5) 61.2 (17.7) -- <0.001 61.2 (17.7)

Age categories 2.1e+03 <0.001

 <50 3,539 (41.1) 2,219,110 (25.0) 2,222,649 (25.1)

 50-65 3,102 (36.0) 2,491,771 (28.1) 2,494,873 (28.1)

 >65 1,978 (23.0) 4,153,293 (46.9) 4,155,271 (46.8)

Race/ethnicity 278.3 <0.001

 Black/African American 919 (10.7) 1,491,965 (16.8) 1,492,884 (16.8)

 Hispanic/Latinx 429 (5.0) 510,902 (5.8) 511,331 (5.8)

 White 6,630 (76.9) 6,338,799 (71.5) 6,345,429 (71.5)

 Other 331 (3.8) 250,783 (2.8) 251,114 (2.8)

 Unknown 310 (3.6) 271,725 (3.1) 272,035 (3.1)

Any past-year mental health condition 5,280 (61.3) 2,637,544 (29.8) 4.1e+03 <0.001 2,642,824 (29.8)
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Table 2.

Unadjusted comparisons of the prevalence of drug use disorder diagnoses between transgender and cisgender 

outpatients in the national Veterans Health Administration 10/1/2009-7/31/2017

Outcome

Transgender
(N=8,619)

Cisgender
(N=8,864,174) Chi-

Square p-value

Total
(N=8,872,793)

N (%) N (%) N (%)

Any drug use disorder 622 (7.2) 342,789 (3.9) 259.6 <0.001 343,411 (3.9)

Opioid use disorder 125 (1.5) 88,082 (1.0) 18.2 <0.001 88,207 (1.0)

Amphetamine use disorder 91 (1.1) 27,057 (0.3) 159.0 <0.001 27,148 (0.3)

Cocaine use disorder 125 (1.5) 94,265 (1.1) 12.2 <0.001 94,390 (1.1)

Cannabis use disorder 292 (3.4) 132,641 (1.5) 208.8 <0.001 132,933 (1.5)

Sedative use disorder 29 (0.3) 15,468 (0.2) 13.0 <0.001 15,497 (0.2)

Hallucinogen use disorder 3 (0.03) 1,349 (0.02) 2.2 0.141 1,352 (0.02)
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Table 3.

Results of adjusted
a
 regression models

b
 comparing drug use disorder diagnoses

c
 between transgender and 

cisgender outpatients in the national Veterans Health Administration 10/1/2009-7/31/2017 (N=8,872,793)

Transgender
(N=8,619)

Cisgender
(N=8,864,174)

Odds for Transgender Relative to
Cisgender

% (95% CI) % (95% CI) aOR (95% CI) p-value

Any drug use disorder 6.2 (5.6-6.8) 3.9 (3.7-4.1) 1.67 (1.53-1.83) <0.001

Opioid use disorder 1.1 (0.9-1.3) 1.0 (0.9-1.1) 1.09 (0.90-1.33) 0.384

Amphetamine use disorder 0.7 (0.5-0.8) 0.3 (0.3-0.4) 2.22 (1.82-2.70) <0.001

Cocaine use disorder 1.7 (1.3-2.0) 1.1 (1.0-1.2) 1.59 (1.29-1.95) <0.001

Cannabis use disorder 2.7 (2.4-3.0) 1.5 (1.4-1.6) 1.82 (1.62-2.05) <0.001

Sedative use disorder 0.2 (0.2-0.3) 0.2 (0.2-0.2) 1.41 (0.98-2.01) 0.063

aOR, adjusted odds ratio

a
Adjusted for fiscal year, age, and race/ethnicity.

b
Logistic models with robust standard errors clustered on facility.

c
Hallucinogen use disorder was not evaluated in regression models due to small cell counts resulting in unstable estimates.
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