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Abstract

Introduction: Within gender-diverse populations, gender-affirming changes in gender on record 

may improve mental or behavioral health. This study uses claims data to investigate whether sex 

assigned at birth (SAB) modifies the association between change in gender on record and mental 

or behavioral health.

Methods: Adult Oregon Medicaid beneficiaries with gender identity–related diagnoses and 

enrolled during 2010–2019 were included. SAB was inferred from medical and pharmacy claims 

and categorized as assigned female at birth (AFAB), assigned male at birth (AMAB), or unknown 

SAB. Self-reported gender came from enrollment records. Gender at initial enrollment differing 

from SAB indicated a change in gender on record. Multivariable logistic regression estimated the 

association between change in gender on record and mental (anxiety, depression, suicidal ideation, 

post-traumatic stress disorder) or behavioral health (alcohol, substance, or tobacco use disorders). 

Analyses were conducted in February 2021.

Results: This study included 2,940 transgender and nonbinary adults. Of the 1,451 self-reporting 

female gender and 1,489 self-reporting male, 449 (30.9%) were AMAB and 303 (20.3%) were 

AFAB classified as changing their gender on record. Predicted probability of mental or behavioral 

conditions was significantly lower in those who changed their gender on record. SAB modified the 

association with mental health: AFAB reporting female gender had the highest burdens, followed 

by AMAB reporting male. Secondary analyses using a modified change in gender definition, or an 

alternative SAB inference method, found similar trends.
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Conclusions: Oregon Medicaid gender-diverse beneficiaries who changed their gender on 

record had meaningfully lower probability of mental and behavioral health conditions. People 

who were AFAB reporting female gender had the highest burdens.

INTRODUCTION

It is well documented that transgender populations have higher rates of poorer mental 

health and suicidal ideation than cisgender populations.1–4 Emerging evidence suggests 

mental and behavioral health differs within subgroups of the transgender and nonbinary 

(TGN) population. Transgender men (i.e., individuals assigned female sex at birth [AFAB]) 

report poorer outcomes than transgender women (i.e., individuals assigned male sex at birth 

[AMAB]), and nonbinary individuals report poorer outcomes than either group.2,3,5

The gender affirmation framework posits that decreased access to and increased need 

for gender affirmation increases likelihood of engaging in high-risk behaviors, such as 

substance use.6 Legal gender affirmation is especially difficult, as it may involve obtaining 

a legal name change from a court or letters from medical professionals documenting one’s 

gender transition.7 Only 11% of respondents to the 2015 U..S Transgender Survey had their 

preferred name and gender on all identification documents and records, while 68% lacked 

their preferred name and gender on any.3 Common reasons for not changing gender on 

record included only being presented binary gender options that did not fit one’s gender 

identity, not being ready, and worry that changing one’s gender marker might cause loss of 

benefits or services.3

Gender affirmation may protect TGN individuals against adverse mental and behavioral 

health outcomes.8,9 In analyses of affirmation comprising gender marker and name changes 

on passports, driver’s licenses, or other identifying documents, changing gender on record 

was positively associated with decreased odds of depression, anxiety, psychological distress, 

and suicide risk.10,11 Even changing some but not all identity documents was associated 

with decreased prevalence of psychological distress and suicidal ideation compared 

with changing none.11 These previous studies utilized convenience samples, whereas no 

population-based study has examined how gender marker changes in healthcare settings, 

such as on health insurance enrollment or medical records, impact statewide or national 

health outcomes. Indeed, rules for changing gender on record during Medicaid enrollment 

vary by state. For example, although reporting gender identity is optional for Oregon 

Medicaid beneficiaries and does not affect eligibility for services,12 Washington Medicaid 

beneficiaries must formally change gender marker with the state’s Health Care Authority, 

and individuals seeking pregnancy coverage must answer “female‖ for the sex assigned at 

birth (SAB) field.13

Given the evidence supporting differential mental and behavioral health within the 

transgender population, it is important to distinguish TGN subgroups, rather than assess 

them as a homogeneous population.14,15 The “2-step‖ method of capturing demographic 

information separates concepts of sex, which refers to sex assignment at birth based 

on physical anatomy, and gender, which encapsulates self-identity.14–16 Whereas SAB is 

binary (male, female), gender identity takes myriad forms. For example, respondents in the 
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2015 U.S. Transgender Survey listed >500 unique gender terms for themselves, including 

trans woman, trans man, non-binary, genderqueer, and two-spirit.3 This approach is person-

centered: TGN individuals indicate the separation of gender and SAB acknowledges their 

gender more appropriately.17,18 In a qualitative study, a respondent explained, “If a study 

asks me if my gender is ‘male, female, or transgender,’ then I will check the ‘male’ option, 

since transgender isn’t my gender.”17 Using the 2-step method, this person could report 

AFAB and male gender.14

Another methodological advancement is systematic health systems–based sampling from 

electronic medical records or administrative claims to identify large TGN samples. 

Electronic medical records–based methods use demographic data, natural language 

processing in clinical narratives, and history of sex organ–specific care (e.g., prostate exams 

or cervical screenings) to infer SAB and gender in TGN populations. These studies were 

able to characterize 18%–83% of their samples as having transmasculine (male gender 

and AFAB), transfeminine (female gender and AMAB), or nonbinary gender identity.19–23 

Administrative claims–based methods primarily rely on gender dysphoria or gender identity 

disorder diagnoses to identify TGN samples.24–30 As of August 2021, only 1 claims-based 

study has attempted to infer SAB, yielding 32.3% of the sample classified as transmasculine 

(AFAB), 14.7% transfeminine (AMAB), and 53.0% unknown.26

Given the potential for population-level health research using administrative data,14,31,32 this 

study aimed to develop a method for distinguishing SAB and gender using TGN Medicaid 

beneficiaries’ administrative claims, and to investigate whether the association between 

changing one’s gender on record and mental or behavioral health was modified by SAB. 

These objectives advance the use of administrative claims for studying plan-level samples 

of TGN beneficiaries, and increase knowledge of differential health and risks within TGN 

populations.

METHODS

Study Population

This was a retrospective analysis of 2010–2019 Oregon Medicaid administrative claims. 

The data consist of individual-level daily medical and pharmacy claims, and monthly 

historical enrollment files for all Oregon Medicaid beneficiaries. The data contain a unique 

identifier that allowed the analyses to follow individuals over time and across enrollment 

discontinuities. Oregon Medicaid beneficiaries aged 18–64 years on January 1, 2010 who 

were enrolled at any time during the study period were included. Beneficiaries dually 

enrolled in Medicare and Medicaid were excluded owing to their incomplete claims data.

The study population comprised TGN Oregon Medicaid beneficiaries with at least 1 gender 

identity–related diagnosis during the study period (ICD-9: 302.5x, 302.6, 302.85, ICD-10: 

F640, F642, F641, F648, F649, Z87.890). Although not all TGN individuals receive these 

diagnoses, and not all individuals with these diagnoses identify as TGN, this method 

had high validity in previous health records–based studies.20,22,29,33 Consistent with prior 

literature, TGN identity was applied both retrospectively and prospectively from the time of 

gender identity–related diagnosis.21,22,26,34 Although all beneficiaries with these diagnoses 
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were included, a method developed by the Centers for Medicare & Medicaid Services, 

which assessed frequency and duration of gender identity–related diagnoses and care, was 

applied to confirm TGN classification.29

Measures

The primary independent variable was change in gender on record. This was operationalized 

per the “2-step”‖ method, which distinguishes self-reported gender from SAB.14,16 

This study developed a hierarchical deterministic approach for inferring SAB based on 

consultations with Oregon Health & Science University’s Transgender Health Program. 

Diagnosis, procedure, and drug codes were obtained from published literature24,26,29,35,36; 

clinical research teams affiliated with Oregon Health & Science University’s Transgender 

Health Program; and a systematic hand-search of ICD-9/10, Current Procedural 

Terminology, and National Drug Code lists. Appendix Tables 1‒3 provide all codes 

included in this algorithm. All codes were reviewed by clinical experts to validate their 

sensitivity in inferring SAB. Individuals were classified as AFAB, AMAB, or unknown 

SAB (USAB) in 4 mutually exclusive hierarchical steps (Figure 1). Self-reported gender 

was obtained from enrollment records. During the study period, Medicaid beneficiaries 

could only self-report female or male gender, although reporting was optional and did not 

affect eligibility for services. This yielded 6 potential combinations of the 3 SAB values 

and 2 gender values. Change in gender on record was characterized as the existence of 

self-reported gender at initial Medicaid enrollment that differed from SAB (e.g., AFAB and 

male self-reported gender).

Additional characteristics of interest included age at first gender identity–related diagnosis, 

race and ethnicity, residence in the Portland metropolitan region, and cumulative Medicaid 

enrollment in years. These variables are associated with health-seeking behaviors and access 

to culturally competent providers.37

The outcome of interest was the predicted probability of mental (anxiety disorders, 

depressive disorders, suicidal ideation, and post-traumatic stress disorder) and behavioral 

health conditions (alcohol use, substance use, and tobacco use disorders). These outcomes 

were selected based on prior literature suggesting the presence of gender identity–based 

differences in prevalence.2,5,38 History of ever having these conditions during the study 

period was identified using Centers for Medicare and Medicaid Services Chronic Conditions 

Warehouse algorithms, with the exception of suicidal ideation, which used a definition from 

the Centers for Disease Control and Prevention.39,40

Statistical Analysis

The annual proportion of AFAB, AMAB, and USAB TGN beneficiaries in Oregon’s 

Medicaid program was descriptively analyzed. Change in gender on record was descriptively 

analyzed by comparing self-reported gender to SAB. The sample’s demographics were 

descriptively analyzed by SAB and gender combinations.

Separate multivariable logistic regression models were conducted to understand how change 

in gender on record for AMAB or AFAB individuals was associated with each of the 7 

mental and behavioral health conditions. Models used individual-level data from the full 
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sample, but the primary results report only those with AMAB or AFAB, as change in 

gender on record for those with USAB could not be established. Models adjusted for 

age, race, ethnicity, residence in the Portland metropolitan area, and years of enrollment. 

Post-estimation predicted probabilities were reported to aid interpretation (R “margins”‖ 
package); pairwise comparisons were computed to assess effect modification (R “emmeans”

‖ package).

Two sensitivity analyses were conducted for these models. First, the definition of change 

in gender on record was modified to capture changes in self-reported gender at any time 

during the study period, rather than at initial enrollment only. Although this modified 

definition reflects beneficiaries’ actual practices, the change may not have preceded the 

diagnoses of interest. Second, a previously published method of assembling a TGN 

sample26 was applied to the administrative data to enable comparability with prior published 

work. This extant method uses gender identity–related diagnosis codes or a workaround 

diagnosis of “endocrine disorder not otherwise specified”‖—which may be used for TGN 

individuals avoiding a gender identity– related diagnosis—in conjunction with gender-

affirming hormone and surgery receipt to infer SAB.26,41 As in the primary model, the 

change in gender on record variable was constructed using SAB and gender at initial 

enrollment.

All analyses were conducted in February 2021 using R, version 4.0.3. This study was 

approved by the Oregon Health & Science University IRB.

RESULTS

A total of 2,940 adult beneficiaries received ≥1 gender identity-related diagnosis and were 

included in the TGN sample; 92.1% could be confirmed as TGN using a method developed 

by the Centers for Medicare and Medicaid Services.29 The present study’s method for 

inferring SAB yielded 1,139 AFAB (38.7%), 1,347 AMAB (45.8%), and 454 USAB 

(15.4%) individuals (Figure 1).

The annual proportion of Medicaid beneficiaries identified as TGN remained stable at 

0.31% from 2010 to 2013, then increased steadily to 0.49% in 2019 (Figure 2). The annual 

proportion of USAB stayed between 0.09% and 0.12%, but AFAB increased from 0.14% to 

0.21% and AMAB increased from 0.07% to 0.16% over the study period.

Of the 1,451 TGN individuals who self-reported female gender at initial enrollment, 449 

(30.9%) were AMAB who were classified as changing their gender on record, while 836 

(57.6%) were AFAB. Of the 1,489 who self-reported male gender, 303 (20.3%) were AFAB 

classified as changing their gender on record, while 898 (60.3%) were AMAB.

The majority of the sample received their first gender identity–related diagnosis between 

ages 26 and 35 years, were non-Hispanic White, and resided in the Portland metropolitan 

area (Table 1). Among AFAB, median cumulative enrollment was equivalent between those 

with male or female gender (4.0 vs 4.0 years), whereas among AMAB, those with female 

gender had slightly lower median enrollment than those with male gender (2.6 vs 3.0 years, 

respectively). Appendix Table 4 provides USAB descriptive characteristics.
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After adjustment for demographic and insurance characteristics, SAB appeared to 

significantly and meaningfully modify the association between change in gender on record 

and the predicted probability of mental, but not behavioral, health conditions (Table 2). 

For all mental health outcomes, AFAB with self-reported female gender had the highest 

predicted probability followed by AMAB with self-reported male gender, whereas those 

who changed their gender on record had similar estimates regardless of SAB. For example, 

the predicted probability of anxiety disorders among AFAB was 73.2% (95% CI=71.82%, 

75.52%) among those who did not change their gender on record and 50.09% (95% 

CI=45.32%, 54.86%) among those who did, whereas among AMAB it was 58.50% (95% 

CI=55.86%, 61.08%) and 47.68% (95% CI=43.56%, 51.83%). For all behavioral health 

outcomes, those without changes in gender on record had significantly and meaningfully 

higher predicted probabilities than those with, and estimates were similar across SAB 

groups. For example, the predicted probability of substance use disorders among AMAB 

was 5.70% (95% CI=4.38%, 7.38%) among those who changed their gender on record to 

female compared with 11.90% (95% CI=10.39%, 13.59%) among those with male on their 

record (Appendix Table 5 shows USAB model results).

In secondary analyses, modifying the definition of change in gender on record to capture 

change at any time during the study period resulted in 16% more AFAB and 21% more 

AMAB classified as having a change in gender on record. The magnitude of and patterns 

in predicted probability of mental and behavioral health conditions using the modified 

definition were consistent with the primary analysis (Appendix Table 6). Application of 

a published algorithm to identify TGN beneficiaries in administrative data26 yielded a 

similarly-sized sample, but higher USAB proportion (56.4%) due to differences in SAB 

inference. Nevertheless, agreement between SAB inferred in the primary analysis and using 

the published algorithm was high. Model results were less precise, but demonstrated patterns 

consistent with the primary analysis (Appendix Figure 1 and Appendix Tables 7–8).

DISCUSSION

Changing gender on administrative records contributes to affirmation and resilience in 

TGN populations.9,10 This study focused on Oregon, which was an early adopter of state 

Medicaid coverage for gender-affirming care in 2015. This policy landscape, coupled with 

the individual-level detail in this study’s administrative data, enabled identification of a 

large sample of care-seeking TGN beneficiaries and assessment of changes in gender on 

record. This study complements existing electronic medical records–based and claims-based 

methods that infer SAB, and implements a deterministic 2-step process for distinguishing 

SAB and gender.14,16,20,22,26,33 Similar to previous research, 18.7% of this study’s sample 

changed their gender on record at least once, making it an unreliable substitute for SAB.20 

The estimated proportion of TGN beneficiaries in Oregon Medicaid (0.49%) was consistent 

with U.S. population estimates from a published meta-regression of national surveys (0.39%, 

95% CI=0.16%, 0.62%).42 Application of the workaround diagnosis of “endocrine disorder 

not otherwise specified”‖ used by a previously published algorithm26 identified an additional 

67 (2%) TGN beneficiaries for this study’s sensitivity analysis. The rarity of the workaround 

code in this study’s data is likely due to reimbursement restrictions, as Oregon Medicaid 
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only covers care for an authorized list of diagnoses. However, it may have greater utility in 

commercial and Medicare settings.

The primary analysis found beneficiaries who changed their gender on record had 

significantly and meaningfully lower predicted probability of all outcomes, and the 

association with mental health conditions did appear to be modified by SAB. AFAB 

who self-reported female gender had higher predicted probability of anxiety disorders, 

depressive disorders, and suicidal ideation than AMAB reporting male gender, whereas 

TGN beneficiaries who changed their gender on record had similar and lower predicted 

probability of all outcomes regardless of SAB. This was consistent with previous literature 

demonstrating changes in gender on at least some documentation was associated with more 

favorable mental health.10,11 Additionally, findings of higher prevalence of mental health 

conditions and substance use in AFAB compared with AMAB were consistent with previous 

population-based research.2,5

The intention of this study was not to reinforce a binarized gender identity, but rather, to 

implement a person-centered characterization of separate gender and SAB constructs to the 

degree possible within the bounds of administrative claims. Indeed, an estimated 20%–30% 

of TGN individuals identify as nonbinary, and an estimated 88% of nonbinary individuals 

report their identity documents do not reflect their preferred gender because the available 

gender options do not fit their gender identity.2–4

Limitations

This study has several important limitations. First, it uses gender identity–related diagnosis 

codes to assemble a TGN sample. Some TGN individuals perceive these diagnoses 

as stigmatizing and will avoid them, whereas others do not experience the diagnoses’ 

pathology.43 Health systems–based sampling methods that also utilized patient narratives 

and workaround diagnoses such as “endocrine disorder not otherwise specified”‖ to 

identify TGN individuals without gender identity–related diagnoses increased sample sizes 

by a modest 0.05%–14.9%.26,33 By contrast, all studies that assessed the specificity of 

gender identity diagnosis–based methods found acceptably low false positive rates of 

3%–11%.20,22,29,33 Second, this study cannot observe care paid by private insurance or 

out-of-pocket expenditures, which could result in some SAB misclassification. However, the 

likelihood of unobserved care is low in this Medicaid-insured, low-income population.44,45 

Third, only binary gender could be reported during Oregon Medicaid enrollment. Thus, 

even after applying the 2-step method, the study cannot truly characterize the diversity 

of gender identities, such as nonbinary identity. Fourth, the cross-sectional design did not 

permit causal inference. Although the sensitivity analysis identified a subset of beneficiaries 

who changed their gender on record after their initial enrollment, there were insufficient 

observations and power to conduct within-subject longitudinal analyses that may have 

enabled causal inference. Furthermore, the study design and data could not assess the 

impact of potential confounders such change in gender on other identity documents, extent 

of social and medical transition, and appropriateness of available gender options.3 Despite 

these limitations, the findings were highly consistent with previous studies.
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CONCLUSIONS

This study developed a method to differentiate SAB and gender using Oregon Medicaid 

administrative claims, and demonstrated that SAB modifies the relationship between change 

in gender on record and mental, but not behavioral, health. Future research can validate SAB 

inference using sources such as birth certificates, examine the differential effects of sex and 

gender on other risk factors, and utilize longitudinal methods that examine how changing 

gender on record at an individual level causally affects health outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Methodology for hierarchical sex assigned at birth inference.

AFAB, assigned female sex at birth; AMAB, assigned male sex at birth; SAB, sex assigned 

at birth; USAB, unknown sex assigned at birth.
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Figure 2. 
Annual proportion of Oregon Medicaid transgender and nonbinary beneficiaries, by sex 

assigned at birth.
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Table 1.

Characteristics of the 2010‒2019 Oregon Medicaid Transgender and Nonbinary Sample, by Sex Assigned at 

Birth and Gender

Characteristic
Assigned female sex at birth Assigned male sex at birth

Female gender (N=836) Male gender (N=303) Male gender (N=898) Female gender (N=449)

Age, years

 18‒25 105 (12.6) 28 (9.2) 86 (9.6) 38 (8.5)

 26‒35 546 (65.3) 187 (61.7) 502 (55.9) 251 (55.9)

 36‒45 129 (15.4) 50 (16.5) 169 (18.8) 86 (19.2)

 46‒55 37 (4.4) 27 (8.9) 94 (10.5) 52 (11.6)

 55‒64 19 (2.3) 11 (3.6) 47 (5.2) 22 (4.9)

Race/ethnicity

 Non-Hispanic White 575 (68.8) 176 (58.1) 614 (68.4) 254 (56.6)

 Hispanic 61 (7.3) 31 (10.2) 55 (6.1) 28 (6.2)

 Other 51 (6.1) 15 (5.0) 52 (5.7) 24 (5.3)

 Unknown 149 (17.8) 81 (26.7) 177 (19.7) 143 (31.8)

Residence in Portland metro 521 (62.3) 205 (67.7) 540 (60.1) 327 (72.8)

Years enrollment 4.00 (2.42–5.92) 4.00 (2.42–5.92) 3.00 (1.50–4.46) 2.58 (1.42–4.75)

Notes: Age represents age at first gender identity-related diagnosis. Other race/ethnicity includes Black, Asian, and Alaskan Native/American 
Indian populations. Years of enrollment is reported as median (IQR), while all other values are N (%).
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Table 2.

Predicted Probability of Mental/Behavioral Conditions in Transgender and Nonbinary Oregon Medicaid 

Beneficiaries, by Gender Identity

Outcomes Total adult sample 
(N=2,940)

Assigned female sex at birth Assigned male sex at birth

Female gender 
(N=836)

Male gender 
(N=303)

Male gender 
(N=898)

Female gender 
(N=449)

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Anxiety disorders 58.09 (56.10, 60.06) 73.72 (71.82, 75.52) 50.09 (45.32, 54.86) 58.50 (55.86, 61.08) 47.68 (43.56, 51.83)

Depressive disorders 67.40 (65.47, 69.29) 78.10 (76.33, 79.78) 54.15 (49.36, 58.87) 69.69 (67.21, 72.07) 59.15 (54.98, 63.20)

Suicidal ideation 11.55 (10.26, 12.98) 25.06 (23.29, 26.91) 9.31 (7.10, 12.11) 20.43 (18.44, 22.57) 14.51 (12.00, 17.44)

Posttraumatic stress 
disorder

26.16 (24.36, 28.03) 38.17 (36.05, 40.33) 15.97 (13.18, 19.21) 22.38 (20.31, 24.59) 18.45 (15.76, 21.48)

Alcohol use 
disorders

6.54 (5.59, 7.64) 6.18 (5.25, 7.26) 2.42 (1.58, 3.68) 5.22 (4.28, 6.35) 2.65 (1.86, 3.75)

Substance use 
disorders

12.14 (10.87, 13.53) 12.39 (11.06, 13.85) 4.46 (3.17, 6.22) 11.90 (10.39, 13.59) 5.70 (4.38, 7.38)

Tobacco use 
disorders

14.44 (12.72, 16.34) 15.31 (13.72, 17.04) 6.09 (4.69, 7.87) 13.83 (12.15, 15.71) 5.28 (4.15, 6.71)

Notes: Models adjusted for race and ethnicity, residence in Portland metro, age, and years enrolled. Age was calculated as age at time of first 
diagnosis of the condition, or age at the study midpoint (June 30, 2014) for those without the condition. Years of enrollment was calculated as time 
from enrollment to first diagnosis of the condition, or as total years of enrollment among those without the condition. Total adult sample includes 
unknown sex assigned at birth.
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