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Abstract

We investigated health, economic, and social disparities among transgender adults (transgender 

women, men, and nonbinary) aged 18 years and older. Using population-based data from 

Washington State Behavioral Risk Factor Surveillance System (WA-BRFSS), we pooled 2016 

through 2019 data (n= 47,894). We estimated weighted distributions and prevalence by gender 

identity for background characteristics, economic, social and health indicators. We performed 

regressions of these indicators on gender identity, including transgender versus cisgender adults 

and transgender nonbinary adults compared to cisgender adults, followed by subgroup analyses: 

transgender women and men compared to each cisgender group and to one another, adjusting 

for covariates. Compared to cisgender adults, transgender adults overall were significantly 

younger and lower income with less education; more likely single with fewer children; and 

had several elevated health risks, including poor physical and mental health, and higher rates 

of chronic conditions and disability. Alternatively, transgender men and women had higher rates 

of flu vaccination than cisgender men. Between transgender subgroups, transgender men and 

transgender nonbinary adults were younger than transgender women; transgender men were 

significantly less likely married or partnered than transgender women; and, transgender women 

were more likely to live alone than nonbinary respondents. This is one of the first population-

based studies to examine both between and within subgroup disparities among cisgender, 

transgender binary, and transgender nonbinary adults, revealing patterns of inequities across 

subgroups. More research understanding the mechanisms of these disparities and the development 

of targeted interventions is needed to address the unique needs of subgroups of transgender people.
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1. Introduction

An estimated 0.6% of adults, about 1.4 million, are transgender in the United States [1]. 

Despite some limited existing evidence [2, 3], relatively few studies have used population-

based data to identify health disparities compared to cisgender populations (i.e., those 

whose sex assigned at birth aligns with their current gender) and even fewer have included 

comparisons between transgender subgroups [4, 5] while examining a wide range of health, 

economic, and social outcomes. A recent report by the National Academies of Sciences, 

Engineering, and Medicine documented health and mental health disparities and associated 

needs of transgender individuals, and recommended the inclusion of nonbinary and gender 

diverse adults in gender related disparities research given the rapid expansion of these 

populations and the gaps that exist in our understanding of their unique health needs [6].

To address these gaps, this is one of the first studies to explore disparities among 

binary and nonbinary transgender adults, relative to cisgender comparisons and to each 

other by investigating differences among transgender subgroups (transgender women, 

transgender men, and transgender nonbinary adults), utilizing population-based data. 

Existing population-based research is often limited by methodological considerations, such 

as merging transgender women, transgender men, and transgender nonbinary individuals 

into a single transgender group, which can obscure potential differences between subgroups. 

Downing and Przedworski [7], however, more recently used population-based data to 

examine health disparities among transgender and nonbinary respondents, as compared to 

cisgender respondents separately. Lagos [5] also employed population-based data to provide 

subgroups comparisons in the areas of self-rated health and smoking, specifically. The 

current study expands upon the existing research by: 1) examining the differences between 

both transgender and cisgender populations on an array of health indicators, as well as 

investigating the differences among transgender subgroups (transgender women, transgender 

men, and transgender nonbinary adults); 2) analyzing the disparities in economic and 

social indicators via modeling with regression analyses—to include important factors 

that have been identified as social determinants of health; and, 3) extending the years 

of data examined (2016-2019). Pooled data permits the exploration of heterogeneity in 

health, economic, and social outcomes among transgender subgroups relative to cisgender 

comparisons, as well as compared to each other.

Our research questions are: Compared to cisgender adults, to what extent do binary and 

nonbinary transgender adults experience elevated health, economic and social disparities? 

What differences in these indicators exist among transgender subgroups compared to 

cisgender subgroups (i.e., transgender women compared to cisgender women and cisgender 

men; transgender men compared to cisgender men and cisgender women;)? What 

differences in these indicators exist between transgender subgroups (i.e., transgender 

women, transgender men, and transgender nonbinary adults) compared to each other?
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2. Materials and methods

2.1 Data

We analyzed pooled 2016 – 2019 Washington State Behavioral Risk Factor Surveillance 

System (WA-BRFSS) data. The WA-BRFSS is the Washington State annual random digit 

dialed telephone survey of noninstitutionalized individuals aged 18 and older, overseen by 

the Centers for Disease Control and Prevention (CDC). The CDC requires every state and 

American protectorate to administer the BRFSS every year. The BRFSS is comprised of 1) 

a set of core questions required for every state (e.g., basic demographics, health questions – 

conditions, behaviors, access); 2) CDC-sanctioned optional models, for example, the sexual 

orientation and gender identity (SOGI) module, and; 3) state added questions that can be 

included voluntarily on each state’s questionnaire. Findings from both the core questions 

and CDC-sanctioned optional models are reported back to the CDC. In turn, the CDC then 

disseminates this information nationally to provide a ‘snapshot’ of the nation’s health. For 

further information on the BRFSS, including sampling and weighting methodologies see 

the CDC’s BRFSS Data User Guide [8]. This study included those who completed the 

survey’s gender identity question (n = 47,894). Weighted estimations revealed that 0.5% 

(unweighted n=181) self-identified as transgender, including 0.2% (unweighted n = 78) 

transgender women, 0.1% (unweighted n = 44) transgender men, and 0.2% (unweighted 

n = 59) transgender nonbinary adults. Among cisgender respondents, 50.6% were women 

(unweighted n = 25,916) and 48.9% were men (unweighted n = 21,764). See Table 1 for the 

full description of measures. The institutional review board of the University of Washington 

approved the current study.

2.2 Statistical analyses

We first estimated the weighted distributions of background characteristics, economic and 

social indicators, and health indicators, including health behaviors, health care access, 

preventive care, health outcomes, disability, subjective cognitive decline, and average 

number of chronic conditions for all transgender adults and then by transgender subgroups 

(i.e., transgender women, transgender men, transgender nonbinary adults) and for all 

cisgender adults and then for cisgender women and men, separately. Second, we performed 

linear or logistic regression analyses to test statistical differences in each indicator (1) 

among all transgender versus cisgender adults, followed by (2) transgender nonbinary versus 

cisgender adults, and (3) subgroup differences with transgender women and transgender men 

respectively compared with both cisgender women and cisgender men, and (3) compared 

transgender women, transgender men, and transgender nonbinary adults to each other. We 

controlled for age, income, and education in the regression analyses of health indicators.

We used StataMP 16 for all analyses, generating 10 datasets via multiple imputation, to 

mitigate potential bias resulting from systemic missing patterns in study variables. Income 
had the highest missing rate (18.4%), and we identified auxiliary variables based on their 

significant associations with the income variable, or the missingness of the income variable 

(e.g., age, race/ethnicity, employment status, and health indicators). We used chained 

equations for their capacity to define dichotomous bounds on the values, given the binary 

nature of many study variables [9].
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3. Results

Table 2 describes the sample characteristics, reporting the weighted prevalence rates or 

means for background, economic, social, and health indicators. Shown in Table 3 regarding 

background, economic, social and health characteristics, transgender adults overall (b= 

−11.7) and transgender nonbinary adults (b= −15.1) were significantly younger than 

cisgender adults, while racial/ethnic compositions did not differ. Transgender women (b= 

−5.8) and transgender men (b= −15.8) were both younger compared to cisgender women, 

while transgender men were also younger relative to cisgender men (b= −14.0). Between 

subgroups, transgender men (b= −10.0) and transgender nonbinary adults (b= −10.2) were 

younger than transgender women (data not shown).

Transgender adults overall had higher odds than their cisgender counterparts for income 

at or below 200% of the federal poverty level (FPL) (OR=2.5), and high school or less 

educational levels (OR=2.0), but no significant differences in employment rates. We found 

no significant differences in economic indicators between transgender nonbinary adults 

and their cisgender counterparts. Subgroup comparisons found that transgender women 

had higher odds of being at or below the FPL than both cisgender women (OR=1.9) and 

cisgender men (OR= 2.5). Meanwhile results showed transgender women had higher odds 

of having high school or less education levels than cisgender women (OR = 2.0), but lower 

odds of employment than cisgender men (OR = 0.5). Transgender men also experienced 

disparities in income and education compared to cisgender men (income OR=5.0; education 

OR=2.4) and cisgender women (income OR=3.9; education OR=3.0). There were no 

significant differences in these economic indicators between transgender subgroups.

Comparisons to cisgender references indicated that transgender adults overall had lower 

odds of being married or partnered (OR=0.4) and had fewer children (b= −0.2). Transgender 

nonbinary adults (OR=0.5) had lower odds of being married or partnered as compared 

to cisgender adults. Transgender women had lower odds of being married or partnered 

than cisgender men (OR=0.6), had fewer children than both cisgender women (b= −0.4) 

and cisgender men (b= −0.3), and also had higher odds of living alone compared to both 

cisgender women (OR=2.8) and men (OR=3.0). Transgender men had lower odds of being 

married or partnered than both cisgender men (OR=0.2) and cisgender women (OR=0.2), 

but no differences in number of children or likelihood for living alone were found. 

Comparisons between transgender subgroups showed that transgender men (OR=0.4) were 

significantly less likely married or partnered than transgender women, while transgender 

women were more likely to live alone relative to transgender nonbinary (OR= 4.8) 

respondents (data not shown).

Displayed in Table 2, in terms of behavioral health, 12.6% of transgender adults reported 

using tobacco, and 13.4% excessive drinking. Only about one out of five (19.5%) met 

CDC recommendations for regular physical activity. While over 20% experienced financial 

barriers to healthcare, the majority had healthcare coverage (90.3%), and a primary 

healthcare provider (71.0%). In terms of preventive care, 68.5% had a routine checkup, 

40.5% had a flu vaccine in the past year, and 46.9% had a HIV test over their lifetime. No 

significant differences were found between transgender and cisgender adults overall across 
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the behavioral health, health care access, or preventive care indicators. However, transgender 

women had lower odds for excessive drinking (AOR=0.4) and higher odds for having a 

primary provider (AOR=2.3) and a flu vaccine (AOR=1.8) than cisgender men. Transgender 

men also had higher odds than cisgender men for having healthcare coverage (AOR=4.1) 

and receiving a routine checkup (AOR=2.9) and a flu vaccine (AOR=2.6). When transgender 

subgroups were compared to each other, there were no significant differences in any of the 

behavioral health, health care access, or preventive care indicators.

The average number of chronic conditions were significantly higher among transgender 

than cisgender adults (b=0.2), and transgender adults also had higher odds for disability 

(AOR=2.9) and subjective cognitive decline (AOR=5.7). Transgender nonbinary people had 

higher odds for disability compared with cisgender adults overall (AOR=4.3). Transgender 

women had higher odds for disability than cisgender women (AOR=2.6) and cisgender men 

(AOR=2.8), and transgender men had more chronic conditions than both cisgender men 

(b=0.4) and cisgender women (b=0.4).

The odds of adverse health outcomes were significantly higher for transgender adults overall 

as compared to cisgender adults: poor general health (AOR= 1.7), poor mental health 

(AOR=4.0), and poor physical health (AOR=2.2). Transgender nonbinary adults had higher 

odds than cisgender adults overall for poor mental health (AOR=5.0) and poor physical 

health (AOR=3.1). Separately, transgender women had higher odds, than cisgender women 

and cisgender men respectively, for poor general health (AOR=2.1 and 1.9) and poor mental 

health (AOR=3.4 and 5.2). Transgender men also had higher odds for poor mental health 

than cisgender men and cisgender women (AOR=3.7 and 2.4). No significant differences in 

any of the health outcomes were found when comparing the transgender subgroups to each 

other.

4. Discussion

Previous research has identified transgender people as an at-risk, yet resilient population [10, 

11]. The recent report by the National Academies [6] highlighted the need to investigate 

health disparities among transgender adults, with an emphasis on better understanding 

subgroups of transgender people. To date, there is a nearly complete dearth of disparities 

research on transgender nonbinary populations. This study is among the first to use 

population-based data to examine the heterogeneity of health, economic, and social 

outcomes of U.S. adults by gender identity, including transgender women, transgender men, 

and transgender nonbinary adults vis-a-vis their cisgender counterparts, and to further extend 

existing research by comparing specific transgender subgroups to each other, across a wide 

spectrum of key health, economic and social indicators. We found significant and varying 

constellations of disparities among transgender adults across the gender spectrum, which 

may compound adverse health outcomes.

Compared to cisgender women and cisgender men, transgender women had an increased 

likelihood of socio-economic risks, including lower income (vs. cisgender women and men), 

less education (vs. cisgender women), and lower employment rate (vs. cisgender men). 

Many transgender women leave educational settings due to transphobia, which negatively 
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impacts future employment opportunities [12]. High risk of hiring and employment 

discrimination among transgender women may restrict available work types [13] and hinder 

workplace performance and career progression, jeopardizing earnings [12]. And, while 

transgender women were younger than cisgender women, compared to other transgender 

subgroups (transgender men and transgender nonbinary respondents), transgender women 

were older, which due to ageism may also impact their ability to secure employment.

Other forms of social exclusion and/or isolation were experienced by transgender women 

respondents, including being less likely married or partnered than cisgender men, and being 

more likely to live alone and have fewer children than both cisgender women and cisgender 

men. Even when compared to other transgender subgroups, transgender women, were more 

likely to live alone when compared to transgender nonbinary respondents. Consequences of 

this social exclusion and/or isolation may include the disparate health outcomes experienced 

by transgender women such as poor mental and general health, and increased disability rates 

[10]. Further, structural heterosexism and cissexism (i.e., a system of oppression directed 

against transgender people), can become internalized, which may cause wear and tear on the 

body, and increase the risk for adverse health outcomes [10].

Despite these risks, transgender women also participated in health-promoting help-seeking 

behaviors. Transgender women, for example, were more likely to have a primary healthcare 

provider and to receive a flu vaccine compared to cisgender men. In search of affirmative 

care, many transgender women will choose to receive services from LGBTQ-specific health 

centers, sites where access to centralized and comprehensive care is often available [14]. 

Using these sites potentially increases the opportunity that transgender women will be 

offered auxiliary care, such as a flu shot.

Transgender men were younger and more likely to be single than cisgender men and 

women. Chronic social stigma, such as heterosexism has been significantly associated 

with premature morbidity and mortality among gender minorities [15] and higher rates of 

suicidality [16]. Transgender men’s pool of potential relationship partners may be limited 

due structural transphobia in both the general population and within sexual and gender 

minority communities. Transgender men also reported lower incomes and less education 

than cisgender men and women. Similar experiences of discrimination and social exclusion 

could be contributing to these partnership, socio-economic, and educational statuses among 

transgender men [10, 12, 13]. Despite a younger average age, transgender men demonstrated 

increased risk of having more chronic conditions compared to cisgender men and women. 

While transgender men showed higher engagement in some preventive health behaviors 

that facilitate health (e.g., flu vaccination and routine checkup) and were more likely to 

have healthcare coverage than cisgender men, the high rates at which they experience overt 

health care discrimination and interface with doctors with low trans-competence (i.e., higher 

likelihood than transgender women and nonbinary individuals) may still put them at risk for 

chronic health conditions. Indeed, these discriminatory health care encounters may expose 

them to extraneous stress, preclude their full engagement in care, and increase their chances 

for future forgone care with providers who can identify, track, and treat chronic conditions 

[17]. Social stigma is a social determinant of health and some research suggests that 

disparities in chronic health conditions among sexual minorities may in part be explained by 

Goldsen et al. Page 6

Prev Med. Author manuscript; available in PMC 2023 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



internalized heterosexism [18]; the same processes—though related to internalized cissexism

—may underlie the increased chronic health conditions among transgender men.

Transgender nonbinary adults were also younger and more likely single than cisgender 

adults, which may also be related to chronic social stigma’s relationship to premature 

morbidity and mortality [15]. However, they had similar levels of income and education, 

which aligns with other research suggesting that transgender nonbinary individuals may 

experience lower rates of employment discrimination than transgender women and men 

[13], a factor that can impact earning consistency and capacity [12]. Considering education, 

transgender women and transgender men may experience more adverse events in grade 

school (K-12) environments at higher rates than transgender nonbinary individuals. For 

example, compared to nonbinary individuals, transgender women and transgender men are 

more likely to experience physical assaults, and transgender women are more likely to 

leave school because of mistreatment or expulsion [13]. Protection from these adverse 

events may permit transgender nonbinary students to finish high school at similar rates 

as cisgender students. Along with the increased risk of poor mental health, transgender 

nonbinary respondents had higher rates of poor physical health, and disability than 

cisgender respondents. Results of the current study also indicated that transgender nonbinary 

respondents may experience some levels of restricted social connections and isolation (i.e., 

they were less likely to be married or partnered than cisgender comparisons), a factor 

potentially impacting their health [19]. Transgender nonbinary people may have lower levels 

of support from family and friends relative to cisgender counterparts [20]. Though not 

assessed in the current study, future research is needed to examine if lower family and peer 

support may contribute to elevated isolation or restricted social connection for transgender 

nonbinary respondents, which may be associated with decreased wellness.

5. Limitations and conclusion

This study is one of the first population-based studies that examines not only health 

disparities but also economic and social inequities among transgender subgroups relative to 

cisgender counterparts; it also expands the preliminary findings on the health, economic, and 

social disparities among transgender nonbinary people and between transgender subgroups 

compared to each other. However, there are limitations to consider. The small sample sizes 

of each subgroup might reduce power to detect significant differences, thus absence of 

statistical significance, including in our analyses comparing subgroups to each other, should 

not be interpreted as no disparities. Future research should continue to pool data to ensure 

sample sizes large enough for sufficient power to detect differences among transgender 

subgroups. Excessive drinking was calculated with values from the WA-BRFSS question 

‘Are you male or female’ and thresholds were applied using the National Institute of 

Alcohol Abuse and Alcoholism guidelines for males and females. Because guidelines rely 

on natal sex and the WA-BRFSS does not generally clarify if respondents should indicate 

their sex assigned at birth or current gender, future research might consider establishing 

guidelines for excessive drinking that are not defined by sex. Further, some non-significant 

results may be the result of dichotomized groups. Race, for example, was dichotomized as 

Non-Hispanic White versus People of Color, which may obscure more nuanced outcomes. 

Future analysis with larger samples of transgender populations is needed to replicate these 
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findings and to further investigate the heterogeneity of the population, including by race 

and ethnicity, age, and income. Findings reflect data from Washington State and may not 

generalize nationally or to other states. This study sheds important light on health, economic 

and social disparities in the transgender population and is one of the first population-based 

studies to include transgender nonbinary people and investigate differences within the 

transgender population.
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Table 1.

Description of Measures

Variables Description

Gender identity Respondents were asked if they considered themselves to be transgender (yes, no), and if yes, they were 
asked to select one of the following: male-to-female transgender (transgender women), female-to-male 
transgender (transgender men), and gender non-conforming (transgender nonbinary). Those who did not 
indicate a transgender identity were coded as cisgender.

Background characteristics

   Age Self-reported in years. Ages 99 and older were coded as 99

   Race/ethnicity Dichotomized as non-Hispanic Whites versus People of Color

Economic indicators

   Household income Calculated to indicate ≤ 200% versus > 200% of federal poverty guidelines [21]

   Education Dichotomized as high school or less education versus some college or more education

   Employment Dichotomized as employed for wages or self-employed versus other

Social indicators

   Relationship status Dichotomized as currently married or partnered versus other

   Number of children Number of children living in the same household (Range: 0 – 12)

   Living arrangement Calculated to indicate whether respondents are living alone or not

Health behavior

   Current smoking Defined and dichotomized as having smoked 100 or more cigarettes in lifetime and currently smoking some 
days or more [22]

   Excessive drinking Excessive drinking was calculated using values for the WA-BRFSS question ‘Are you male or female?’ 
Defined and dichotomized as females having four or more and males having five or more drinks on one 
occasion during the past month [23]

   Physical activity Assessed and dichotomized as meeting the guidelines for American adults, i.e., moderate-intensity (or 
vigorous equivalent) aerobic activities for 150 minutes or more a week and strengthening exercises for two or 
more days a week [24]

Health care access Respondents indicated …

   Health care coverage    if they had any kind of health care coverage including health insurance, prepaid plans, and government 
plans

   Health care provider    if they had one person they thought of as personal doctor or health care provider

   Financial barrier to care    if there had been a time in the past 12 months when they needed to see a doctor but could not because of 
cost

Preventive care Respondents indicated if they had …

   Routine checkup    a routine checkup in the past year

   Flu vaccination    a flu vaccine during the past 12 months

   HIV test    a HIV test in their lifetime

Health outcomes

   Poor general health Respondents self-rated their own health in general, and responses were dichotomized into ‘poor’ or ‘fair’ 
versus ‘good,’ ‘very good,’ and ‘excellent.’

   Poor mental health Dichotomized to indicate respondents’ reporting 14 or more days during the previous 30 days when mental 
health was not good

   Poor physical health Dichotomized to indicate respondents’ reporting 14 or more days during the previous 30 days when physical 
health was not good
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Variables Description

Chronic conditions

   Number of chronic 
conditions

Computed by summing the chronic conditions that respondents had ever been told by a doctor, nurse, or 
other health professional that they have (including arthritis, asthma, diabetes, and cardiovascular disease) in 
addition to obesity, i.e., the indicator of BMI ≥ 30 (= weight in kg divided by height in m2) [25]

   Disability Defined and dichotomized as having any of the following: (1) deaf or serious difficulty hearing, (2) blind or 
serious difficulty seeing with glasses, (3) serious difficulty concentrating, remembering, or making decisions 
because of a physical, mental, or emotional condition, (4) serious difficulty walking or climbing, (5) 
difficulty dressing or bathing, and (6) difficulty doing errands because of physical, mental, or emotional 
condition [26]

   Subjective cognitive 
decline

Respondents indicated if they had or had not experienced, during the past 12 months, confusion or memory 
loss that was happening more often or was getting worse. Measured in 2016 only.
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