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Abstract
Background
With the proliferation of anti-transgender policies in some U.S. jurisdictions, this study examines the general, mental, and physical health of transgender and cisgender populations.

Methods
Data from the 2020–2023 Behavioral Risk Factor Surveillance System were analyzed to examine associations between gender identity and health outcomes. Propensity score weighting was used to address potential imbalances among group characteristics. We conducted logistic regression for the binary outcome of self-rated health and quasi-Poisson regression for the number of days reporting poor mental and physical health.

Results
Results reveal significant disparities in health outcomes, with transgender individuals reporting lower proportions of good general health and more days of poor mental and physical health compared to cisgender individuals. In the adjusted analyses, transgender individuals were significantly less likely to report good general health compared to cisgender peers (OR = 0.60, 95% CI = 0.52–0.69). Gender nonconforming (GNC), male-to-female (MTF), and female-to-male (FTM) individuals had lower odds of reporting good general health compared to cisgender individuals (GNC, OR = 0.46, 95% CI = 0.35–0.61; MTF, OR = 0.67, 95% CI = 0.53–0.85; FTM, OR = 0.71, 95% CI = 0.57–0.87). GNC individuals had an 86% higher frequency of poor mental health days (IRR = 1.86, 95% CI = 1.57–2.21) and a 37% higher frequency of poor physical health days (IRR = 1.37, 95% CI = 1.15–1.63) compared to cisgender counterparts. Similarly, MTF and FTM individuals had significantly higher frequencies of poor mental and physical health days.

Conclusions
The study highlights significant health disparities faced by transgender individuals, who report poorer general, mental, and physical health. These findings underscore the need to address the unique challenges and improve health outcomes within the transgender community.
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Introduction
Gender minorities face unique health challenges [1, 2]. These challenges manifest in numerous physical, mental, and behavioral health disparities, with gender minorities experiencing a disproportionately high prevalence of adverse health outcomes [3, 4]. By ‘gender minorities,’ we refer to people whose gender does not correspond with the sex assigned to them at birth (e.g., transgender individuals), as well as those who define their gender outside of binary social constructs such as ‘man’ or ‘woman’ (e.g., gender diverse individuals) [5]. Prior research indicates that the gender minority population may be at greater risk for myocardial infarction and certain cancers compared to the non-gender minority population [6, 7]. Additionally, certain gender minority groups have a high prevalence of human immunodeficiency virus and other sexually transmitted infections [8–10]. Studies have also shown higher rates of alcohol, tobacco, and drug use among gender-minority individuals than among non-gender minority individuals [11–14]. Furthermore, compared to the general population or cisgender individuals, gender minorities have higher rates of psychiatric morbidities, including mood disorders, anxiety, depression, self-harm, and suicide [15, 16].
In addition to these health disparities, gender minorities report worse health-related quality of life than cisgender individuals. One study found that, in comparison with cisgender individuals, transgender individuals reported worse general health and more days per month of poor physical and mental health [17]. Another study found that gender minority adults were more likely than cisgender adults to report poor or fair overall health, limitations due to physical, mental, or emotional problems, and difficulty concentrating, remembering, or making decisions because of these issues [18]. An analysis by Downing and Przedworski revealed that transgender individuals were more likely to report worse mental health, and that gender minorities had higher odds of reporting poor quality of life compared to cisgender males or females [19].
The minority stress model offers valuable insights into understanding the disparities gender minorities face [20]. According to this model, marginalized groups face unique internal and external stressors, such as internalized negative attitudes, prejudice, and discrimination related to their socially stigmatized minority status [21]. These elevated stressors can contribute to adverse health outcomes or health disparities among minority populations [22, 23]. Evidence suggests that stigma contributes to transgender health inequalities in the U.S [24]. Systematic reviews have found associations between minority stressors and negative mental health outcomes, such as depression and suicidal ideation, among transgender and gender-nonconforming individuals [25, 26]. Another systematic review found that among transgender people, internalized stigma may have led to decreased physical health due to healthcare avoidance, reduced utilization, and delayed treatment, while internalized victimization led to decreased psychological health, including increased harmful behaviors such as substance use and attempted suicide [27]. Greater focus on minority stressors can benefit clinical practice and research into the pathways and causes of other adverse health outcomes, such as cardiovascular health [28, 29].
Given the recent shift regarding the proliferation of anti-transgender policies in some jurisdictions in the U.S. [30], it is crucial to monitor the health of gender minorities at the population level, particularly using recent population-based data. These policies can exacerbate existing health inequities and introduce new challenges for gender minorities. Additionally, addressing subgroup variations within the transgender population is essential to avoid masking potential differences in outcomes [31]. For instance, transgender men, transgender women, and transgender nonconforming individuals may experience distinct health challenges and stressors that require tailored interventions. This study utilizes 2020–2023 data to examine associations between gender minority status and self-reported general, physical, and mental health. By using recent, probability-based sampling to investigate these associations, this study contributes to the growing gender minority health literature. Furthermore, we apply a propensity score weighting method to account for potential imbalances in observed characteristics. We hypothesize that transgender individuals report poorer general, physical, and mental health compared to cisgender individuals.

Methods
Data
This study utilized data from the 2020–2023 Behavioral Risk Factor Surveillance System (BRFSS). The BRFSS, conducted annually by the Centers for Disease Control and Prevention, is one of the world’s largest health-related surveys. It gathers data through telephone interviews from residents in all 50 states, the District of Columbia, Puerto Rico, the US Virgin Islands, and Guam. The survey aims to collect comprehensive information on health-related risk behaviors, chronic health conditions, healthcare access, substance use, and the use of preventive services. The BRFSS employed two sampling strategies: a disproportionate stratified sample (DSS) design for landline telephone numbers and a random sample design for cellular telephone numbers. In the DSS design, telephone numbers were divided into high-density and medium-density strata based on the likelihood of belonging to a household. The BRFSS used a commercially available cellular telephone sampling frame, drawing random samples from cellular numbers sorted by area code and exchange. The target population included adults aged 18 and older residing in private homes or college housing with a working telephone. Many states used geographic stratification to ensure sufficient representation of smaller, geographically defined populations. The data for this analysis comes from an optional state module on sexual orientation and gender identity, which participating states could choose to include in their survey. Not all states opted to include this module. A detailed list of states that included this module for each year is provided in Supplement Table 1.

Measures
Dependent variables
This study examined three dependent variables: general health, mental health, and physical health. General health was assessed using the question, “Would you say that in general, your health is:” with response options of “Excellent,” “Very good,” “Good,” “Fair,” and “Poor.” For analysis purposes, the responses “Excellent,” “Very good,” and “Good” were grouped into a “Good” category, while “Fair” and “Poor” were grouped into a “Poor” category. Mental, and physical health were measured through the following questions: “Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?” and “Now thinking about your physical health, which includes physical illness and injury, for how many days during the past 30 days was your physical health not good?” Participants reported either “none” or the number of days their health was not good. For analysis, “none” was recorded as zero days. Both mental health and physical health variables were treated as count variables, capturing the number of days participants reported their health was not good during the past 30 days.

Independent variables
The primary independent variable of interest in this study was gender identity. Gender identity was assessed using a two-part question: “Do you consider yourself to be transgender?” For those who responded affirmatively, a follow-up question was asked: “Do you consider yourself to be male-to-female, female-to-male, or gender nonconforming?” We operationalize gender identity in two ways. First, participants were categorized into two broad groups: cisgender (individuals who do not identify as transgender) and transgender (those who do). Second, a more detailed classification was employed, where participants were grouped into four categories: cisgender, male-to-female (MTF), female-to-male (FTM), and gender nonconforming (GNC). This approach enabled the capture of both binary and more detailed aspects of gender identity for subgroup analysis.
In addition to gender identity, several variables were included in the analysis to control for potential influences. These variables were age (categorized as Age 18 to 24, Age 25 to 34, Age 35 to 44, Age 45 to 54, Age 55 to 64, and Age 65 or older), race/ethnicity (Non-Hispanic White, Non-Hispanic Black, Non-Hispanic Other, and Hispanic), marital status (Married, and Not Married), education level (Did Not Graduate High School, Graduated High School, Attended College, and Graduated College), health insurance status (Yes or No), and housing situation (Own, Rent, and Other). The “Non-Hispanic Other” race/ethnicity category included respondents who identified as non-Hispanic Asian, non-Hispanic American Indian or Alaska Native, non-Hispanic Native Hawaiian or Other Pacific Islander, and individuals who identified as multiple non-Hispanic races. Additionally, the survey year (2020 to 2023) was included as a predictor variable in the outcome models to account for temporal trends.


Statistical analysis
Participants’ characteristics were described using weighted relative frequencies for each survey year, accounting for the complex design of the BRFSS survey. This study applied a propensity score (PS) approach to address confounding by balancing observed characteristics between groups by transgender status. In observational studies, PS aims to create a pseudo-randomized experiment by weighing individuals based on their estimated propensity scores to address observed characteristics imbalance [32, 33]. We employed gradient-boosted models to estimate propensity score weights [34]. These flexible machine-learning models can automatically handle nonlinearities and interactions among covariates, offering improved bias reduction and lower mean squared error compared to traditional parametric approaches [34, 35]. The analysis iteratively fits regression trees, where each subsequent iteration selects a new tree to best fit the residuals from the prior iteration [34, 36]. The PS models included participants’ age, race/ethnicity, marital status, education level, health insurance status, and housing situation. The year-specific sampling weights were proportionally included in the PS models to account for the survey selection design [37–39]. We assessed the balance of observed characteristics between groups by calculating the absolute standardized mean difference (ASMD) before and after weighting [40]. An ASMD of less than 0.1 indicated a negligible imbalance between groups.
After deriving PS weights, we conducted separate regression analyses to examine the association between gender identity and three dependent variables: general, mental, and physical health. Each regression model was adjusted for the survey year to control for temporal confounding, ensuring robust estimates. We performed a total of six regression models. Specifically, two logistic regression models were used to examine the association between gender identity (using both broad and detailed classifications) and general health. Four quasi-Poisson regression models were employed to analyze the relationship between gender identity (using both broad and detailed classifications) and mental and physical health outcomes [41]. Additionally, we conducted a sensitivity analysis using ordinal logistic regression models to examine the association between gender identity (using both broad and detailed classifications) and general health. To account for the BRFSS’s complex survey design, all analyses incorporated propensity score weights, survey strata, and cluster variables. All statistical analyses were conducted using R software [42].


Results
The study analyzed data from the BRFSS (2020–2023) with a sample size of 919,786 individuals (Table 1). Most respondents identified as cisgender, with the proportion who identified as GNC increasing from 2020 to 2023. The proportion of older adults (65 years and above) increased from 22.29% in 2020 to 24.10% in 2023, while the proportion of younger age groups (18–24) declined. Non-Hispanic White participants were the largest group, with their percentage peaking at 67.74% in 2021. Hispanic respondents varied, with a low of 13.36% in 2021 and a high of 18.44% in 2023. Approximately half of the respondents were married yearly, with about 53% in 2023. The number of participants reporting college graduation increased from 29.16% in 2020 to 32.34% in 2023. Health insurance coverage increased from 2020 to 2023. Most participants owned their homes.
Table 1Weighted characteristics of the study sample from the BRFSS (2020–2023)


	 	2020
Weighted % (95% CI)
	2021
Weighted % (95% CI)
	2022
Weighted % (95% CI)
	2023
Weighted % (95% CI)
	Overall
Weighted % (95% CI)

	Sample Size (n)
	218,124
	216,333
	230,625
	254,704
	919,786

	Gender Identity Broad Classification
	 	 	 	 	 
	 Cisgender
	99.46 (99.35, 99.57)
	99.40 (99.33, 99.47)
	99.28 (99.22, 99.34)
	99.18 (99.09, 99.26)
	99.33 (99.29, 99.37)

	 Transgender
	0.54 (0.43, 0.65)
	0.60 (0.53, 0.67)
	0.72 (0.66, 0.78)
	0.82 (0.74, 0.91)
	0.67 (0.63, 0.71)

	Gender Identity Detailed Classification
	 	 	 	 	 
	 Cisgender
	99.46 (99.35, 99.57)
	99.40 (99.33, 99.47)
	99.28 (99.22, 99.34)
	99.18 (99.09, 99.26)
	99.33 (99.29, 99.37)

	 Male-to-Female
	0.18 (0.14, 0.22)
	0.17 (0.14, 0.20)
	0.21 (0.18, 0.24)
	0.24 (0.19, 0.29)
	0.20 (0.18, 0.22)

	 Female-to-Male
	0.21 (0.11, 0.30)
	0.19 (0.15, 0.24)
	0.23 (0.19, 0.27)
	0.23 (0.19, 0.27)
	0.22 (0.18, 0.25)

	 Gender Nonconforming
	0.15 (0.12, 0.19)
	0.23 (0.19, 0.27)
	0.28 (0.24, 0.32)
	0.35 (0.30, 0.41)
	0.25 (0.23, 0.28)

	Age
	 	 	 	 	 
	 Age 18 to 24
	11.32 (10.95, 11.68)
	9.81 (9.51, 10.12)
	10.01 (9.71, 10.31)
	9.96 (9.67, 10.26)
	10.30 (10.14, 10.46)

	 Age 25 to 34
	16.14 (15.75, 16.53)
	16.40 (16.07, 16.73)
	16.34 (16.00, 16.67)
	15.85 (15.52, 16.18)
	16.17 (15.99, 16.34)

	 Age 35 to 44
	16.37 (15.99, 16.75)
	16.99 (16.66, 17.31)
	17.21 (16.88, 17.53)
	17.11 (16.77, 17.44)
	16.90 (16.73, 17.08)

	 Age 45 to 54
	16.36 (15.97, 16.75)
	16.04 (15.74, 16.35)
	15.84 (15.53, 16.15)
	15.99 (15.66, 16.32)
	16.07 (15.90, 16.24)

	 Age 55 to 64
	17.52 (17.14, 17.90)
	17.60 (17.29, 17.91)
	17.35 (17.03, 17.66)
	16.99 (16.66, 17.32)
	17.35 (17.18, 17.52)

	 Age 65 or older
	22.29 (21.91, 22.67)
	23.16 (22.85, 23.47)
	23.26 (22.95, 23.58)
	24.10 (23.77, 24.43)
	23.21 (23.04, 23.38)

	Race/ethnicity
	 	 	 	 	 
	 Non-Hispanic White
	60.33 (59.82, 60.85)
	67.74 (67.32, 68.15)
	64.61 (64.19, 65.02)
	59.05 (58.61, 59.49)
	62.65 (62.42, 62.88)

	 Non-Hispanic Black
	11.29 (10.98, 11.60)
	11.63 (11.34, 11.93)
	12.22 (11.93, 12.52)
	11.49 (11.22, 11.77)
	11.64 (11.49, 11.78)

	 Non-Hispanic Other
	9.39 (8.99, 9.79)
	7.27 (7.04, 7.50)
	9.36 (9.09, 9.64)
	11.01 (10.67, 11.35)
	9.35 (9.18, 9.51)

	 Hispanic
	18.98 (18.48, 19.48)
	13.36 (13.00, 13.72)
	13.81 (13.46, 14.16)
	18.44 (18.03, 18.85)
	16.37 (16.16, 16.58)

	Marital Status
	 	 	 	 	 
	 Not Married
	48.03 (47.52, 48.55)
	46.09 (45.67, 46.51)
	46.68 (46.26, 47.10)
	47.02 (46.59, 47.46)
	47.00 (46.77, 47.23)

	 Married
	51.97 (51.45, 52.48)
	53.91 (53.49, 54.33)
	53.32 (52.90, 53.74)
	52.98 (52.54, 53.41)
	53.00 (52.77, 53.23)

	Education Level
	 	 	 	 	 
	 Not Graduated High School
	12.67 (12.24, 13.11)
	10.04 (9.71, 10.38)
	9.68 (9.35, 10.01)
	10.55 (10.22, 10.89)
	10.80 (10.62, 10.99)

	 Graduated High school
	27.04 (26.59, 27.49)
	27.72 (27.34, 28.11)
	27.29 (26.90, 27.68)
	26.08 (25.70, 26.46)
	26.99 (26.78, 27.19)

	 Attended College
	31.13 (30.64, 31.62)
	31.28 (30.88, 31.68)
	31.14 (30.73, 31.54)
	31.03 (30.62, 31.45)
	31.14 (30.92, 31.36)

	 Graduated from College
	29.16 (28.75, 29.56)
	30.96 (30.62, 31.29)
	31.90 (31.55, 32.25)
	32.34 (31.96, 32.72)
	31.07 (30.88, 31.26)

	Health Insurance Status
	 	 	 	 	 
	 No
	12.06 (11.69, 12.42)
	8.35 (8.05, 8.64)
	8.00 (7.73, 8.27)
	7.82 (7.52, 8.11)
	9.11 (8.96, 9.27)

	 Yes
	87.94 (87.58, 88.31)
	91.65 (91.36, 91.95)
	92.00 (91.73, 92.27)
	92.18 (91.89, 92.48)
	90.89 (90.73, 91.04)

	Housing Situation
	 	 	 	 	 
	 Own
	68.45 (67.99, 68.91)
	72.66 (72.30, 73.03)
	73.09 (72.74, 73.44)
	71.97 (71.61, 72.33)
	71.44 (71.25, 71.64)

	 Rent
	25.63 (25.21, 26.05)
	21.91 (21.58, 22.24)
	21.41 (21.10, 21.72)
	22.64 (22.31, 22.97)
	22.99 (22.81, 23.17)

	 Other
	5.92 (5.68, 6.16)
	5.43 (5.23, 5.62)
	5.50 (5.30, 5.71)
	5.39 (5.20, 5.59)
	5.57 (5.46, 5.67)


Weighted % refers to the Weighted Percentage, and 95% CI denotes the 95% Confidence Interval



Table 2 indicates significant disparities in health outcomes between cisgender and transgender individuals. For general health, a high proportion of cisgender individuals reported good health, ranging from 81.39 to 85.78% over the years, and an overall percentage of 83.62%. In contrast, transgender individuals reported lower proportions of good general health, with percentages decreasing from 80.96 to 63.89%, and an overall percentage of 71.43%. When examining mental health, cisgender individuals reported a mean of 4.53 days in the past 30 days where their mental health was not good, with yearly means ranging from 4.15 to 4.78 days. Transgender individuals reported significantly higher means, with an overall mean of 12.05 days and yearly means ranging from 10.41 to 13.19 days. Similarly, for physical health, cisgender individuals reported a mean of 3.72 days in the past 30 days where their physical health was not good, with yearly means ranging from 3.12 to 4.13 days. Transgender individuals reported higher means, with an overall mean of 5.83 days and yearly means ranging from 4.21 to 6.37 days. A detailed breakdown by transgender subgroups reveals that MTF individuals reported an overall 72.87% good general health, with a mean of 11.57 days of poor mental health and 5.20 days of poor physical health. FTM individuals reported 75.28% good general health, with a mean of 10.32 days of poor mental health and 5.60 days of poor physical health. GNC individuals reported the lowest proportion of good general health at 67.04%, with a mean of 13.91 days of poor mental health and 6.53 days of poor physical health.
Table 2Prevalence of general health and mean of mental and physical health outcomes among different gender identity groups


	 	General Health
	Mental Health
	Physical Health

	2020*
	2021*
	2022*
	2023*
	Overall*
	2020**
	2021**
	2022**
	2023**
	Overall**
	2020**
	2021**
	2022**
	2023**
	Overall**

	Broad Classification
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 
	 Cisgender
	85.78 (85.41, 86.15)
	84.32 (84.01, 84.63)
	83.07 (82.74, 83.40)
	81.39 (81.04, 81.75)
	83.62 (83.45, 83.79)
	4.15 (0.0403)
	4.49 (0.0358)
	4.78 (0.0374)
	4.73 (0.0398)
	4.53 (0.0194)
	3.12 (0.0384)
	3.58 (0.0329)
	4.08 (0.0369)
	4.13 (0.0352)
	3.72 (0.0181)

	 Transgender
	80.96 (75.46, 86.46)
	74.76 (69.73, 79.78)
	70.81 (66.71, 74.91)
	63.89 (58.81, 68.98)
	71.43 (68.74, 74.12)
	10.41 (1.2003)
	10.93 (0.6367)
	12.85 (0.5641)
	13.19 (0.6208)
	12.05 (0.3961)
	4.21 (0.5599)
	6.02 (0.5817)
	6.36 (0.3944)
	6.37 (0.4273)
	5.83 (0.2523)

	Detailed Classification
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 
	 Cisgender
	85.78 (85.41, 86.15)
	84.32 (84.01, 84.63)
	83.07 (82.74, 83.40)
	81.39 (81.04, 81.75)
	83.62 (83.45, 83.79)
	4.15 (0.0403)
	4.49 (0.0358)
	4.78 (0.0374)
	4.73 (0.0398)
	4.53 (0.0194)
	3.12 (0.0384)
	3.58 (0.0329)
	4.08 (0.0369)
	4.13 (0.0352)
	3.72 (0.0181)

	 Male-to-Female
	84.54 (78.40, 90.67)
	72.42 (64.30, 80.55)
	70.63 (63.84, 77.42)
	66.43 (57.18, 75.69)
	72.87 (68.66, 77.07)
	8.88 (1.1075)
	9.59 (1.1266)
	12.41 (0.9347)
	14.03 (1.2841)
	11.57 (0.6326)
	4.10 (0.8102)
	5.52 (0.8851)
	5.81 (0.6923)
	5.37 (0.7084)
	5.20 (0.3878)

	 Female-to-Male
	82.32 (71.48, 93.16)
	79.92 (71.84, 88.01)
	75.02 (67.78, 82.26)
	66.13 (56.63, 75.63)
	75.28 (70.20, 80.37)
	8.98 (2.4279)
	10.99 (1.2924)
	11.44 (1.0137)
	10.09 (0.9993)
	10.32 (0.8156)
	3.99 (1.0512)
	5.05 (0.8850)
	5.77 (0.6795)
	7.24 (0.8227)
	5.60 (0.4885)

	 Gender Nonconforming
	74.94 (65.53, 84.34)
	72.17 (63.31, 81.03)
	67.44 (60.44, 74.44)
	60.73 (52.90, 68.55)
	67.04 (62.75, 71.33)
	14.14 (1.5695)
	11.86 (0.8971)
	14.35 (0.9242)
	14.63 (0.8472)
	13.91 (0.5097)
	4.63 (0.9046)
	7.19 (1.0714)
	7.28 (0.6632)
	6.48 (0.6715)
	6.53 (0.4095)


* Indicates the weighted percentage (95% confidence interval). **Indicates the mean (standard error)
General Health: Assessed by the question, ‘Would you say that in general, your health is:’ with responses ‘Excellent,’ ‘Very good,’ ‘Good,’ ‘Fair,’ and ‘Poor.’ For analysis, ‘Excellent,’ Very good,’ and ‘Good’ were grouped as ‘Good,’ and ‘Fair’ and ‘Poor’ as ‘Poor’
Mental Health: Measured by ‘For how many days during the past 30 days was your mental health not good?’ including stress, depression, and emotional problems. Responses were ‘none’ or the number of days
Physical Health: Measured by ‘For how many days during the past 30 days was your physical health not good?’ including illness and injury. Responses were ‘none’ or the number of days
For analysis, none was recorded as zero days. Both mental and physical health were treated as count variables, indicating the number of days health was not good in the past 30 days



Figure 1 displays the ASMD between cisgender and transgender groups on observed characteristics before and after propensity score weighting. All confounding variables had an ASMD below the threshold value of 0.1, indicating that balance was achieved between cisgender and transgender groups following the propensity score weighting adjustment. Similarly, Fig. 2 shows the ASMD between different gender identity groups before and after weighting. Each one-to-one comparison among the gender identity groups also demonstrated that the ASMD for all confounding variables was below the threshold, confirming the group balance after the weighting adjustment.
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Fig. 1Absolute standardized mean differences between the cisgender and transgender groups on observed characteristics before and after weighting
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Fig. 2Absolute standardized mean differences between the gender identity groups on observed characteristics before and after weighing


Tables 3 and 4 present the association between general health and gender identity using broader and detailed classifications. Participants identifying as transgender were significantly less likely to report good general health compared to cisgender participants, with an odds ratio (OR) of 0.60 (95% Confidence Interval [CI] = 0.52–0.69), indicating that transgender participants had 40% lower odds of reporting good general health compared to their cisgender counterparts. Within the transgender group, those identifying as GNC were significantly less likely to report good general health compared to cisgender participants (OR = 0.46, 95% CI = 0.35–0.61). Similarly, MTF and FTM individuals had lower odds of reporting good general health, with ORs of 0.67 (95% CI = 0.53–0.85) and 0.71 (95% CI = 0.57–0.87), respectively, compared to cisgender peers.
Table 3Association between general health and gender identity with broader classification


	 	General Health
OR (95% CI)

	Gender Identity
	 
	 Cisgender
	Reference

	 Transgender
	0.60 (0.52, 0.69)

	Year
	 
	 2020
	Reference

	 2021
	0.82 (0.65, 1.03)

	 2022
	0.71 (0.55, 0.90)

	 2023
	0.64 (0.51, 0.81)


OR refers to the Odds Ratio, and 95% CI denotes the 95% Confidence Interval. The propensity score model included participants’ age, race/ethnicity, marital status, education level, health insurance status, and housing situation



Table 4Association between general health and gender identity with detailed classification


	 	General Health
OR (95% CI)

	Gender Identity
	 
	 Cisgender
	Reference

	 Male-to-Female
	0.67 (0.53, 0.85)

	 Female-to-Male
	0.71 (0.57, 0.87)

	 Gender Nonconforming
	0.46 (0.35, 0.61)

	Year
	 
	 2020
	Reference

	 2021
	0.87 (0.64, 1.19)

	 2022
	0.72 (0.52, 1.02)

	 2023
	0.65 (0.48, 0.89)


OR refers to the Odds Ratio, and 95% CI denotes the 95% Confidence Interval. The propensity score model included participants’ age, race/ethnicity, marital status, education level, health insurance status, and housing situation



Supplement Tables 2 and 3 present the sensitivity analysis results between general health and gender identity using broader and more detailed classifications. The results from the ordinal logistic models were consistent with those from the binary logistic regressions. The odds of reporting better general health for transgender individuals compared to cisgender individuals were significantly lower (OR = 0.71, 95% CI: 0.62, 0.81). Furthermore, we found that those identifying as MTF (OR = 0.81, 95% CI: 0.66–0.99), FTM (OR = 0.73, 95% CI: 0.62–0.86), and GNC (OR = 0.59, 95% CI: 0.44–0.80) had lower odds of reporting better general health compared to cisgender participants.
The associations of poor mental and physical health frequency with gender identity are shown in Tables 5 and 6. Transgender individuals had a significantly higher frequency of poor mental and physical health days compared to cisgender peers, with an incidence rate ratio (IRR) of 1.82 (95% CI = 1.66–1.99) for mental health and 1.38 (95% CI = 1.25–1.53) for physical health. In the detailed transgender classification, those identifying as GNC had an 86% higher frequency of poor mental health days (IRR = 1.86, 95% CI = 1.57–2.21) compared to cisgender peers. Similarly, MTF (IRR = 1.84, 95% CI = 1.58–2.14) and FTM individuals (IRR = 1.72, 95% CI = 1.50–1.96) had a higher frequency of poor mental health days compared to their cisgender counterparts. In terms of physical health, FTM participants experienced a 51% higher frequency of poor physical health days compared to their cisgender counterparts (IRR = 1.51, 95% CI = 1.29–1.77). GNC individuals had a 37% higher frequency of poor physical health days (IRR = 1.37, 95% CI = 1.15–1.63), and MTF individuals had a 23% higher frequency (IRR = 1.23, 95% CI = 1.03–1.45) compared to the cisgender population.
Table 5Association between mental and physical health with gender identity using a broader classification


	 	Mental Health
IRR (95% CI)
	Physical Health
IRR (95% CI)

	Gender Identity
	 	 
	 Cisgender
	Reference
	Reference

	 Transgender
	1.82 (1.66, 1.99)
	1.38 (1.25, 1.53)

	Year
	 	 
	 2020
	Reference
	Reference

	 2021
	1.07 (0.89, 1.28)
	1.24 (1.05, 1.48)

	 2022
	1.27 (1.05, 1.54)
	1.34 (1.15, 1.57)

	 2023
	1.20 (1.00, 1.45)
	1.38 (1.16, 1.63)


IRR refers to the Incidence Rate Ratio, and 95% CI denotes the 95% Confidence Interval. The propensity score model included participants’ age, race/ethnicity, marital status, education level, health insurance status, and housing situation



Table 6Association between mental and physical health with gender identity using a detailed classification


	 	Mental Health
IRR (95% CI)
	Physical Health
IRR (95% CI)

	Gender Identity
	 	 
	 Cisgender
	Reference
	Reference

	 Male-to-Female
	1.84 (1.58, 2.14)
	1.23 (1.03, 1.45)

	 Female-to-Male
	1.72 (1.50, 1.96)
	1.51 (1.29, 1.77)

	 Gender Nonconforming
	1.86 (1.57, 2.21)
	1.37 (1.15, 1.63)

	Year
	 	 
	 2020
	Reference
	Reference

	 2021
	1.07 (0.85, 1.34)
	1.21 (0.96, 1.52)

	 2022
	1.30 (1.02, 1.66)
	1.31 (1.06, 1.64)

	 2023
	1.23 (0.99, 1.52)
	1.40 (1.12, 1.76)


IRR refers to the Incidence Rate Ratio, and 95% CI denotes the 95% Confidence Interval. The propensity score model included participants’ age, race/ethnicity, marital status, education level, health insurance status, and housing situation




Discussion
Overall, our study highlights that transgender individuals, including those identifying as gender nonconforming, male-to-female, and female-to-male, experience poorer general, mental, and physical health compared to cisgender individuals, with gender nonconforming individuals facing the most significant health challenges. Our results confirmed our hypothesis that transgender individuals report poorer general, physical, and mental health compared to cisgender individuals. The recent proliferation of anti-transgender policies in some US jurisdictions may exacerbate existing health inequities and introduce new challenges for gender minorities [30]. This restrictive policy landscape can increase minority stress and further worsen health outcomes for this subpopulation [30]. These findings are consistent with previous research indicating that transgender individuals often experience poorer general health outcomes. For instance, a previous study found that transgender groups were more likely to report worse general health and disabilities compared to cisgender individuals [19]. Additionally, studies have shown that transgender individuals face numerous barriers to healthcare, including discrimination and lack of culturally competent care, which can contribute to poorer health outcomes [24, 43]. These barriers often result in delayed or avoided medical care, leading to the worsening of health [44].
Our study provides recent, population-based data showing mental health disparities among transgender individuals, which aligns with studies reporting high rates of depression and anxiety in this population [45, 46]. The higher incidence of poor mental health days among transgender individuals may support the minority stress model [21]. This model suggests that marginalized groups face unique stressors, such as internalized stigma and discrimination, which can lead to adverse mental health outcomes [22, 23]. Prior studies have linked minority stressors to adverse mental health outcomes, including depression and suicidal ideation, among transgender individuals [21, 28]. The chronic stress associated with minority status may lead to heightened anxiety, which, over time, can contribute to the development of more severe mental health conditions [21]. Additionally, the lack of social support and the experience of social rejection can exacerbate feelings of isolation and depression [47].
The higher frequency of poor physical health days among transgender individuals, particularly FTM and GNC individuals shown in the current study, is consistent with research indicating that gender minorities are at greater risk for various adverse health outcomes [8–10, 17]. Previous studies have documented that transgender individuals are more likely to experience chronic conditions [6, 29]. Partly, this is due to the stress associated with minority status, which can lead to behaviors that increase the likelihood of chronic diseases. Internalized stigma and healthcare avoidance, as documented in earlier studies, likely contribute to these physical health inequities [24, 48]. Avoiding healthcare due to fear of discrimination can result in conditions being identified late, which could have been treated more effectively if detected earlier [44, 48].
Transgender men, transgender women, and gender nonconforming individuals each face unique health challenges and stressors. Our study reveals significant variation within the transgender population, particularly for those individuals who identify as GNC. By employing a detailed classification of gender identity, this research provides subgroup differences, which has implications for identifying those with specific needs as well as for intervention targeting [4, 6]. Previous research has highlighted the diverse experiences and health needs within the transgender community, underscoring the importance of subgroup analysis. A homogeneous classification of ‘transgender’ can mask differences, making it challenging to recognize and address the unique needs of each subgroup [4, 6].
Recommendations for improving transgender health
The findings of our study have significant public health implications. The documented health inequities between transgender and cisgender individuals underscore the need for targeted public health initiatives. Efforts should focus on raising awareness about the unique health challenges faced by transgender individuals and promoting inclusive programs [3]. Additionally, public health policies need to reduce barriers to healthcare access for transgender individuals by addressing discrimination and enhancing the cultural competence of healthcare providers [3, 44, 48]. Public health surveillance systems need to include measures of gender identity to better monitor and address health inequities in transgender populations, as most surveys do not capture various gender identities [3].
Healthcare providers can improve their standards of practice by being more inclusive and sensitive to transgender identities and needs. Engaging in transgender-specific cultural competence training and consulting with transgender-led community agencies can enhance the quality of care and encourage gender minorities to utilize healthcare services. Providers should also ensure that staff members are knowledgeable about transgender language and culture, as culturally competent care can improve the likelihood of transgender individuals seeking medical attention [48].
This study has several notable strengths. First, we used a large and representative sample size that is generalizable at the population level. Second, we utilized recent data to reflect current trends and patterns. Third, to ensure that differences were not masked by comparing general populations, we used gender-diverse subgroups. Additionally, the use of propensity scores helped address imbalances in observed characteristics between transgender and cisgender participants. Future studies could build on these findings by exploring the causal mechanisms behind the observed group differences and comparing health outcomes among transgender groups. Several limitations of this study should be noted. The data were obtained from a survey that relies on self-reported information, which may be influenced by social desirability bias. It is unclear to what extent respondents may have concealed their transgender identity due to stigma. Additionally, the general, physical, and mental health measures were self-reported, so no clinical diagnoses can be inferred. The study employed a propensity score approach to address potential imbalances in observed characteristics; however, the balance of unobserved characteristics remains untestable. Another limitation is that data is not collected for individuals living in the Northern Mariana Islands and American Samoa. Additionally, it does not represent states, the District of Columbia, and Puerto Rico that did not include the optional sexual orientation and gender identity module in their survey, which may limit the generalizability of the findings to these regions and states. Finally, the survey may not have captured all relevant variables that influence health outcomes for this population, such as access to gender-affirming care.


Conclusion
Our study significantly contributes to the growing body of literature on gender minority health by providing recent, population-based data that reveal substantial health disparities between transgender and cisgender individuals. The findings underscore the unique challenges faced by gender minorities, including those identifying as gender nonconforming, male-to-female, and female-to-male. These groups experience worse general, mental, and physical health outcomes compared to their cisgender counterparts. Such disparities are likely exacerbated by minority stressors, such as stigma and discrimination, which negatively impact health outcomes. The recent increase in anti-transgender policies in some US jurisdictions may further intensify these health challenges, highlighting the importance of ongoing monitoring and targeted public health interventions. The findings of this study suggest the need for research involving transgender individuals to consider subgroups within this community. Collapsing transgender subcategories into one group may mask significant differences within the transgender population. Understanding the diverse experiences within the transgender community is crucial for identifying specific needs and creating effective interventions aimed at promoting health equity.
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