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Editorial on the Research Topic
 Public health innovations inspired by transgender day of visibility




It is not lost on the guest editors of this Research Topic—who all hail from U.S. states with famously anti-transgender legislative agendas (Missouri, Florida, and Alabama)—the meaningfulness of continuing to celebrate transgender visibility and actively advance health equity through this Research Topic in 2026. As researchers and clinicians who work with transgender communities, we present here nine articles that draw on global insights to inform more inclusive and effective public health and healthcare strategies that improve health outcomes for transgender people.

Dalton et al. tested the leading health disparities model for transgender people—the Gender Minority Stress Model—among transgender people of color, the majority of whom were Black/African American. The study found that intersectional stressors directly and indirectly predict depression and anxiety, underscoring how structural inequities produce multiple minority stressors that contribute to mental health disparities.

Two articles studied gender-affirming voice changes for transgender patients. Schwarz et al. highlighted the power of global resource sharing by adapting and applying a Transgender Men's Voice Questionnaire, previously validated for Portuguese transgender men, for clinical use with Brazilian transgender men undergoing masculinizing hormone therapy. The questionnaire supported clinical assessments and offered guidance on creating community support programs for issues such as pitch range, voice variability challenges, and frustration with voice modification attempts. Gahbauer et al. utilized a qualitative observational study to map the learning process of medical students in Vienna, Austria, who took part in a novel online seminar that used a voice app and self-reflection to understand gendered voice and transgender health. The authors highlighted the emotional impact of learning and developing empathy for transgender patients, a crucial aspect of training patient-centered, compassionate providers to serve the transgender community.

In their scoping review, de Souza Gonçalves et al. applied Andersen's Behavioral Model of Health Services Use to map the existing literature, characterize factors that influence access to healthcare services and goods, and identify knowledge gaps related to trans, travesti, and gender-diverse (TTGD) populations in Latin America. The review highlighted persistent structural barriers, including undertrained providers, institutional transphobia, and pathologizing protocols that hinder access to care. The authors also documented significant unmet health needs, including gender-affirming procedures, hormone management, chronic disease care, and psychological support. Finally, the review highlighted several enabling strategies- such as TTGD-led services, safe spaces, and collaborative, de-pathologized policies- that improve access and experiences of care.

Using a community-engaged online survey, Thompson et al. examined preferences for emerging long-acting HIV pre-exposure prophylaxis (PrEP) formulations relative to daily oral PrEP and explored current PrEP uptake patterns among Black and Latina transgender women in Chicago, Illinois, United States. The authors found that preferences for a monthly pill were associated with socioeconomic factors, including higher educational attainment and full-time employment, highlighting the role of structural conditions in shaping prevention choices. They also found that current PrEP users were more likely to be stably housed, while more than half did not report CDC-indicated risk factors for PrEP use, suggesting potential mismatches between existing eligibility guidelines and the lived realities of transfeminine communities.

Recognizing the critical importance of HIV PrEP but also the continued challenges of sustained uptake and adherence, Li et al. conducted a meta-analysis of 16 randomized controlled trials, evaluating the effectiveness of mobile health (mHealth) interventions in strengthening the HIV prevention cascade—from risk identification to PrEP adherence—among key populations, including men who have sex with men, bisexual individuals, sex workers, and transgender communities. The findings indicated that mHealth interventions significantly improved PrEP adherence and increased HIV testing, while also showing promise in promoting PrEP uptake. However, these interventions did not significantly reduce condomless sex during follow-up periods.

Unfortunately, trauma shapes the lives of many transgender individuals because of ingrained societal transphobia and discrimination. Experienced trauma or fear of future trauma is often a deterrent for transgender people in accessing sexual healthcare, which likely influences some of the adverse health outcomes observed in this population, such as high HIV and sexually transmitted infection prevalence. Van Gerwen et al. utilized themes from their previous qualitative work and existing validated trauma scales to develop a survey instrument intended to measure trauma among transgender women. Of the 105 transgender women surveyed, high rates of experienced trauma were reported in multiple domains (such as sexual/relationship trauma, healthcare-related trauma, crime-related trauma, discrimination, and gender dysphoria). The initial psychometric evaluation of the survey was promising, giving it the potential to facilitate trauma assessment in sexual healthcare settings and provide trauma-informed care for transgender women.

The mainstays of masculinizing gender-affirming hormone testosterone therapy are weekly injections or daily gel application. While both routes can be effective, they do not suit all patients, especially those seeking longer-acting options in an era of uncertain access to gender-affirming care services. Hudda et al. conducted a retrospective chart review of 13 individuals on long-acting, subcutaneously implanted testosterone pellets, which are dosed every 3–6 months. The researchers found their sample to have therapeutic serum testosterone levels with an acceptable safety profile. These results demonstrated the possibility of long-acting testosterone formulations to provide patient-centered adherence solutions.

Improving the delivery of gender-affirming care services expands beyond the clinic walls. Pharmacists are an integral part of the healthcare system, with frequent patient contact and communication. In their grounded theory study based in Brazil, de Souza Gonçalves et al. conducted interviews with 10 pharmacists and found that structural and educational reforms, along with an emphasis on narratives of transgender lived experiences, would facilitate their capacity to care for this population and thus, better meet their unique needs.

Collectively, these studies reveal that improving transgender health is inseparable from confronting the conditions that produce inequities. Achieving equitable care requires sustained attention to intersectionality, investment in provider training, and the development of flexible, community-informed, and rights-based approaches that center transgender leadership. This Research Topic highlights the power of global and interdisciplinary collaboration in addressing the complex social determinants that shape transgender health and affirms that meaningful progress depends on centering the voices, expertise, and lived realities and needs of transgender people from diverse backgrounds.
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Objectives: The aim of this study was to adapt and apply the Portuguese version of the Transgender Man Voice Questionnaire in a sample of Brazilian transgender men and to investigate the relationship between voice satisfaction and hormone therapy duration. In addition, we suggest reducing and reformulating the questionnaire for screening.
Methods: We conducted a cross-sectional study of 31 transgender men aged 18–50 years undergoing hormone therapy who answered a questionnaire adapted from the Transgender Woman Voice Questionnaire, validated in Portuguese. Sociodemographic and clinical data were collected from the individuals’ electronic medical records: age, smoking status, and type and duration of hormone therapy. The questionnaire, consisting of 30 questions rated on a Likert scale, was answered individually during a psychotherapy session. In each question, the gender-specific words were modified. Furthermore, we added a question: 31 (After GAHT, my voice became completely male), with the response options yes or no. In questions 32 and 33, asking participants to provide an overall rating of their voice. Total score ranged from 0 to 120, with higher scores indicating greater dissatisfaction with voice.
Results: Mean patient age was 30.13 ± 7.6 years, and 19.4% were smokers. The mean duration of hormone therapy was 29.7 ± 24.9 months, and 95% received intramuscular testosterone cypionate, maintaining serum testosterone levels within the male reference range. The questionnaire mean total score was 51 ± 17.72. There was a significant negative correlation between the questionnaire total score and duration of hormone therapy (r = −0.484, p = 0.006). The questionnaire had a high level of internal consistency/reliability, with a Cronbach’s alpha coefficient of 0.95 for all items and a split-half Spearman-Brown coefficient of 0.96. For the elaboration of a screening tool, it is suggested to remove questions 8, 10, 12, 13, 14, 17, 19, 23, 27, and 29 and modify question 1.
Conclusion: Longer hormone therapy favors voice deepening and satisfaction with voice. The psychometric properties of the Transgender Man Voice Questionnaire are reliable, supporting its use as a screening tool in clinical practice and as an adjunct to the planning of vocal and communication support for transgender individuals.

Keywords
 voice; voice satisfaction; gender identity; transgender; hormone therapy


Introduction

Understanding voice satisfaction is essential for creating effective strategies and programs to support the vocal and communication needs of transgender individuals. Trans men generally benefit from hormone therapy (HT) and many do not seek care for voice improvement (1–4).

Although HT is effective for lowering the fundamental frequency of the voice (f0) in transgender men, it is estimated that not all individuals are completely satisfied with their voices (1, 2, 4–8). There are reports of a decrease f0 after 12 months of HT and evidence that this population may face problems related to vocal timbre, decrease in frequency, vocal power, vocal control and stability, glottic function, amplitude of pitch and vocal quality (1, 4, 6, 8). Authors report that problems in f0 lowering can be expected in about 10% of individuals and seem, at least in part, to be associated with decreased androgen sensitivity (3). Ziegler et al. (9) found in their meta-analysis of 19 studies that among individuals undergoing at least 1 year of testosterone therapy, 21% did not achieve cisgender male normative vocal frequencies, 21% reported incomplete congruence between voice and gender or experienced voice-related issues, and 16% expressed dissatisfaction with their voice.

It is known that increasing vocal gender congruence improves quality of life and reduces anxiety and depression levels in transgender men (10). Thus, the importance of a first speech-language pathology assessment, as well as the application of a voice satisfaction questionnaire in transgender men, should be considered (2, 5).

Furthermore, when using a vocal satisfaction questionnaire, it is important to consider that some transgender and gender-diverse individuals may not have access to, or may choose not to undergo, testosterone treatment but still wish to alter their voice. Additionally, there are those who may be dissatisfied with the results of testosterone treatment (2).

The Transsexual Voice Questionnaire for Male-to-Female Transsexuals (TVQMtF), now renamed as the Trans Woman Voice Questionnaire, was validated with a tool designed to measure the perceptions of transgender women regarding their voice (11). Voice pitch was identified as the variable with the greatest level of dissatisfaction, and voice complaints were directly related to psychosocial issues. The voice satisfaction questionnaire for transgender women has been published and adapted in several languages (12–15). However, there is still no validated Brazilian Portuguese version of a voice satisfaction questionnaire aimed at the population of transgender men.

In one of the pioneering studies to adapt the Transgender Woman Voice Questionnaire for the male gender, 145 transgender women and 83 transgender men participated and only the gender-specific words were modified. The questions were organized into three factors labeled as anxiety and avoidance, vocal identity, and vocal function. This may contribute to the development of shorter versions of the questionnaire, which can be useful for rapid screening of voice problems in transgender people undergoing HT (16).

The Transgender Woman Voice Questionnaire was adapted for the male gender, named Transsexual Voice Questionnaire for Female-to-Male (a-TVQFtM), with validity and reliability analyses performed in a sample of 50 Turkish transgender men (27 naïve to HT and 23 undergoing HT) (17). The results showed strong internal consistency of the questionnaire, with a Cronbach’s alpha coefficient of 0.94 for anxiety and avoidance, 0.94 for vocal identity, and 0.92 for vocal function. The authors did not exclude any items and found a strong inverse correlation with overall voice-related quality of life scores (r = −0.863) and self-perception of male voice (r = −0.715) (p < 0.001). The a-TVQFtM scores were significantly reduced (i.e., increased voice satisfaction) in transgender men undergoing HT compared with those naïve to HT. The authors concluded that the instrument was adequate for use in the population of transgender men (17).

In Brazil, a team of speech therapists and researchers has developed a Trans Outpatient Vocal Care Protocol alongside a Voice Reassignment Program tailored for transgender individuals. The protocol’s first stage entails user referral; in the second stage, a comprehensive speech therapy evaluation is conducted, incorporating self-perception assessments and referrals for otorhinolaryngological examination. Based on the results, an individualized therapeutic approach is determined: either targeting the sound source or employing Protocol-Trans for vocal filtering. In the third stage, 12 vocal parameters are addressed monthly through both individual and group sessions with clients. The final stage involves follow-up referrals for both speech therapy and otorhinolaryngological re-evaluation. Notably, no specific vocal satisfaction or self-perception protocols designed explicitly for transmasculine voices were identified (18).

Indeed, as shown in a case study of a transgender man undergoing hormone therapy, characteristic female vocal traits were identified, including prolonged vowel sounds, rising intonation at the end of sentences, pitch variation, brief and infrequent pauses, high pitch, and a fundamental frequency (f0) within the female range. In this context, the authors recommend systematic voice assessments throughout testosterone treatment, as it may not consistently produce communication patterns perceived as male, and vocal instability is commonly observed (19).

As healthcare professionals caring for transgender and gender-diverse individuals in a public hospital setting, we recognized the need to develop protocols for accurately assessing the vocal satisfaction of trans men. Therefore, the purpose of our study was to adapt and apply the Transgender Man Voice Questionnaire in a sample of Brazilian transgender men and to investigate the relationship between voice satisfaction and duration of gender-affirming HT (GAHT).



Materials and methods

The study was approved by the ethics committee of the institution (number 2018-0128). All participants were informed of the procedures and signed an informed consent form before inclusion in the study, in accordance with Resolution 466/12 of the Brazilian National Research Ethics Committee.

The study population was a convenience sample of transgender men participating in the Gender Identity Program (GIP), in a public hospital in Brazil, who agreed to the research objectives and provided written informed consent. Sociodemographic and clinical data were collected from the participants’ electronic medical records: age, smoking status, and type, completion, and duration of GAHT.

Inclusion criteria were transgender men aged 18–50 years with a diagnosis of gender dysphoria (according to DSM-V criteria) followed up within the GIP who were undergoing GAHT for at least 1 month but did not receive speech therapy or other treatment for voice deepening. Exclusion criteria were difficulty understanding the questionnaire, previous laryngeal surgery or hearing impairment that could affect communication, and incomplete medical records.

GAHT consisted of intramuscular injections of testosterone esters, with individualized intervals between applications to keep serum testosterone levels within the reference range for males and to achieve adequate clinical outcomes, including the development of sexual characteristics of the desired gender attribution and interruption of the menstrual cycle.

As there is no questionnaire to know the vocal satisfaction of Transgender Men, we adapted the Trans Woman Voice Questionnaire, translated and validated into Portuguese, with modifications related to gender (15). The questions were modified mainly at the heading (we added duration of GAHT) and the gender-specific words. We added a question: 31 (After GAHT, my voice became completely male), with the response options yes or no. In questions 32 and 33, asking participants to provide an overall rating of their voice (respectively, ‘Currently, my voice is:’ and ‘My ideal voice would sound:’), the order of the responses was reversed, starting with “very male” and ending with “very female.”

The answers are recorded on a 4-point Likert scale, as follows: 1 = never or rarely; 2 = sometimes; 3 = often; and 4 = usually or always (Supplementary Material). The total score ranges from 0 to 120, with higher scores indicating greater dissatisfaction with voice. Initially, we applied the questionnaire to five individuals in the group to verify the understanding of the questions, and possible suggested modifications. As no difficulties or suggestions were reported, we included these individuals in the final sample. The adapted questionnaire was answered individually (self-administered) during the final minutes of a GIP group session following a brief explanation about the purpose of the study. Any questions about the content of the questionnaire were resolved at the time of application. Participants had basic knowledge of voice production and voice care, as a speech therapist occasionally takes part in GIP group sessions.

The sample was categorized into smokers (current, occasional, or former) and non-smokers due to the impact of tobacco use on the voice.

Statistical tests were used to describe the sample, to decide the reliability of the questionnaire in analyzing satisfaction with voice in the study population, and to relate duration of GAHT with voice satisfaction. Split-half Spearman-Brown coefficient was analyzed by using the following strategies: first, the items were randomly divided into two equal halves and a scale mean was computed for each half, and then the two sets of scale means were correlated to estimate a split-half correlation, which was adjusted by the Spearman-Brown prophecy formula to calculate split-half reliability. This procedure was repeated 1,000 times, and the mean of the split-half correlations was taken as the best estimate of the reliability for a single item, whereas the mean of the split-half reliabilities was taken as the best estimate of the reliability for the composite of all items. The Multicon package version 1.6 of R was used.

The reliability of Cronbach’s alpha coefficient ranges from 0 to 1, and the internal consistency of scale items is often considered low for values below 0.70. In the present study, the reliability of Cronbach’s alpha coefficient was classified as follows: α ≤ 0.30, very low; 0.30 < α ≤ 0.60, low; 0.60 < α ≤ 0.75, moderate; 0.75 < α ≤ 0.90, high; and α > 0.90, very high.



Results

The initial sample consisted of 33 self-identified transgender men. One man was excluded due to inconsistent data from the medical record and another because he had not started hormone treatment, bringing the total number of participants who completed the Transgender Man Voice Questionnaire to 31. Mean patient age was 30.13 ± 7.6 years, ranging from 19 to 49 years. The mean duration of GAHT was 29.7 ± 24.9 months, with testosterone cypionate being used in 95% and other long-acting testosterone and testosterone esters in the remaining participants.

Smoking was reported by 19.4% of the sample. All correlations performed showed no significant differences between smokers and non-smokers in terms of questionnaire total score or other study variables.

The questionnaire mean total score was 51 ± 17.72, ranging from 30 to 97. In question 31, 58% participants reported that their voice sounded completely male after GAHT. In question 32, 48.4% answered that their voice is currently somewhat male, 29% that it is very male, 12.9% that it is neutral, and 9.7% that it is somewhat female. In question 33, 83.9% would like their voice to sound very male, 6.5% somewhat male, 6.5% neutral, and 3.2% somewhat female. There was a significant negative correlation between the questionnaire total score and duration of GAHT (r = −0.484, p = 0.006; Spearman’s test) (Table 1 and Figure 1).



TABLE 1 Correlation between questionnaire total score (QSUM) and gender-affirming hormone therapy (GAHT) duration.
[image: Spearman’s rho correlation table compares GAHT duration and QSUM, showing a significant negative correlation of negative 0.484 with p-value 0.006 and thirty-one samples. Double asterisk denotes significance at 0.01 level.]

[image: Scatter plot showing QSJM values on the y-axis and GAHT duration on the x-axis, with data points spread mostly between zero and sixty for GAHT duration and ranging widely on the QSJM axis.]

FIGURE 1
 Correlation between questionnaire total score (QSUM) and gender-affirming hormone therapy (GAHT) duration.


We divided the Trans Man Voice Questionnaire into three factors, according to Bultynck et al. (16): anxiety and avoidance (11 questions: 2, 7, 8, 12, 13, 16, 17, 23, 25, 26, and 30), with a mean score of 17.42; vocal identity (8 questions: 3, 4, 6, 10, 19, 20, 24, and 28), with a mean score of 13.4; and vocal function (11 questions: 1, 5, 9, 11, 14, 15, 18, 21, 22, 27, and 29), with a mean score of 20.03 (Table 2).



TABLE 2 Questionnaire divided into three factors.
[image: Table displaying descriptive statistics for anxiety and avoidance, vocal identity, and vocal function, including mean, standard error, confidence intervals, trimmed mean, median, standard deviation, minimum, and maximum values for each category.]

The questions with the highest score in item 4 (usually or always) were: 23 (77.4%), 17 (77.4%) and 10 (71%). Those with the lowest frequency in item 1 (never or rarely) were 8, 9, 10, 12, 13, 14, 17, 19, 23 and 27, all with 3.2%.

The questionnaire had a high level of internal consistency/reliability, with a Cronbach’s alpha coefficient of 0.95 for all items and a split-half Spearman-Brown coefficient of 0.96.



Discussion

In the present study, we adapted and applied the Transgender Man Voice Questionnaire, previously validated in Portuguese for its female version (15). Our initial hypothesis that trans men with longer GAHT would have lower scores on the Trans Man Voice Questionnaire (i.e., greater voice satisfaction) and that the questionnaire would be a reliable tool for screening voice problems was accepted.

GAHT increases the muscle mass of the vocal folds with subsequent lowering of the f0. In general, throughout treatment, the larynx adapts to produce the voice sounds with a lower frequency, in the masculine range (4). In our sample, the longer the GAHT, the greater the satisfaction with voice as measured by the Trans Man Voice Questionnaire, and this result is consistent with previous findings (2–4, 6–8). However, this is the first study on voice satisfaction in a Brazilian Portuguese-speaking population of trans men.

Conversely, we found that many participants undergoing GAHT had voice complaints (questionnaire mean total score of 51), and only 31.58% reported that their voice sounded completely male. These data are consistent with those of a previous study reporting a rate of dissatisfaction with voice pitch of 79%, as dissatisfaction with gender-related voice characteristics, difficulties with controlling vocal gender presentation, and mismatch between desired gender assignment and gender assignments received from others (9). The fact that part of our sample (12.9%, 4 cases) was at the beginning of GAHT may have contributed to the increased dissatisfaction with voice, since it is known that the effects of GAHT on voice deepening are more robust after 6 months (6, 8). In addition, according to question 33, most participants (83.9%) would like their voice to sound very male.

The internal consistency/reliability scores of the Trans Man Voice Questionnaire showed that it can be applied to the population of trans men. Although not all study participants had voice complaints, a portion of this population does not obtain satisfactory results with HT alone and needs gender affirming voice therapy (1, 2). The questionnaire responses offer crucial insights to guide the creation of vocal and communication support programs for transgender individuals, particularly in identifying challenges such as difficulties with pitch range and variability (questions 11 and 29) and feelings of frustration when attempting voice modification (questions 15 and 16).

Vocal enhancement programs for trans individuals aims not only to modify specific aspects of voice quality but also to address all vocal attributes the person identifies as essential to their gender expression (18). In this context, the Trans Masculine Voice Questionnaire helps fill a gap in the literature and supports therapeutic listening, allowing speech therapists to gain a deeper understanding of the individual’s perception of their own voice.

The Trans Man Voice Questionnaire was organized into three factors, according to Bultynck et al. (16) producing similar minimum and maximum scores: anxiety and avoidance ranged from 11 to 35 vs. 11 to 44, vocal identity ranged from 8 to 29 vs. 8 to 32, and vocal function ranged from 11 to 37 vs. 11 to 44. Previous studies have also divided the instrument to facilitate medical planning, as a shorter version provides quick information and insights for voice therapy: the Voice Handicap Index is divided into functional, emotional, and physical aspects of voice disorders, while the TVQMtF is divided into two components (vocal functioning and social participation) (11, 20–22). We agree with Bultynck et al. (16) that a shorter version of the Trans Man Voice Questionnaire would facilitate its application as a screening tool in endocrinology offices and services. In addition, the authors believe that some questions may be less relevant for trans men, such as questions 11 and 16 related to pitch variation. In our study, however, these questions were scored high and, according to our clinical experience, complaints were observed mainly in voice professionals, such as difficulty in achieving high tones after GAHT. Further research is needed to investigate whether complaints of pitch variation in trans men are relevant.

Coleman et al. (2) reports that studies on tone reduction surgeries are rare. However, two studies describe a statistically significant reduction in fundamental frequency post-surgery, due to continued dissatisfaction with hormonal treatment (16, 25). In clinical research, it is important to address potential variables not covered in the questionnaire.

In addition, based on the most frequently asked questions answered by transgender men, our clinical practice and questions with redundant topics (29 and 11), we suggest removing questions 8, 10, 12, 13, 14, 17, 19, 23, 27, and 29 for the elaboration of a reduced questionnaire for screenings, in a future study. Another suggestion would be to modify question 1, with the aim of identifying difficulties with projection and decreased vocal intensity, common complaints observed in transgender men. According to Hardy et al. (23) there are possible benefits in modifying the sound pressure level when a masculine identity is desired.

Gender dysphoria is currently understood as a result of sociocultural processes such as stigmatization, pathologization, coping, and resilience (24). Speech therapists who provide services to transgender individuals must also take these factors into consideration when administering the questionnaire.



Limitations

The study has some limitations such as small sample size and the characteristics of the study population, consisting of transgender men treated within a gender identity program in a public hospital in Brazil who often seek the service for gender-affirming surgery. The study used a cross-sectional design, assessing participants’ voice satisfaction and hormone therapy duration at a single time point, which does not reveal causality or long-term effects. Additionally, the lack of a comparison group specifically transgender men who have not undergone hormone therapy—limits the study’s findings.

Another aspect is that relying on self-reported vocal satisfaction may introduce social desirability bias and cognitive distortions, which can impact data accuracy. However, this study includes new data on the voice assessment of Brazilian transgender men, an under-represented population in studies investigating transgender health care.

According to Coleman et al. (2), priority should be given to understanding that gender does not exist in isolation, but intersects with other aspects of human diversity such as: First Nation status, ethnicity/race, sexuality, disability/ability, faith/religion/spirituality. Thus, the human voice is complex and other factors not investigated in this questionnaire may influence vocal satisfaction results.



Conclusion

The Transgender Man Voice Questionnaire demonstrates reliable psychometric properties, making it suitable for use among Portuguese-speaking transgender men. Additionally, the instrument effectively indicates that extended duration of GAHT is associated with a more masculine-sounding voice and increased voice satisfaction. This tool may serve as a valuable screening instrument in clinical practice and as a complementary resource for planning vocal enhancement programs. However, it is recommended that the questionnaire be used and interpreted with caution, supplemented by data obtained from anamnesis and clinical evaluation. Future research with larger samples of transgender men could further validate this tool, and therapeutic listening might support the refinement of the protocol.
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Background: Good adherence to pre-exposure prophylaxis (PrEP) is critical for effective HIV prevention. Despite the growing awareness of PrEP, many individuals remain at a preliminary understanding stage and struggle to achieve sustained adherence. mHealth (mobile Health) technology is emerging as one of the promising tools in the HIV prevention cascade. While research on mHealth applications for HIV prevention is rapidly advancing, their effectiveness in promoting robust PrEP adherence and optimizing cascade outcomes remains inconclusive, with fragmented evidence limiting scalable implementation.
Objective: To evaluate the efficacy of mHealth tools in optimizing the HIV prevention cascade (from risk identification to PrEP adherence) among key populations (including men who have sex with men, bisexual individuals, sex workers, transgender populations and some other groups who at elevated risk of HIV acquisition).
Methods: We searched in PubMed, Cochrane Library, Web of Science, Embase, Ovid and CINAHL (EBSCO) from the inception to February 3, 2025. Our inclusion criteria focused on randomized controlled trials (RCTs). Literature screening and data extraction were performed independently by two authors. Methodological quality was assessed using Cochrane’s Risk of Bias in Randomized Controlled Trials tool. The primary outcome was adherence to PrEP and secondary outcomes included PrEP use, HIV testing and number of condomless sex events. Analyses were performed using standardized mean difference (SMD) and 95% confidence interval (CI) for continuous variables and using odds ratios (OR) and 95% CI for categorical variables. Data analysis and forest plotting were carried out using R Statistical Software version 4.4.0.
Results: 16 RCT studies met the inclusion criteria. The results of the meta-analysis showed that mHealth interventions significantly promoted PrEP adherence (OR = 1.60, 95% CI [1.09, 2.35], ρ = 0.016) and HIV testing (OR = 1.63, 95% CI [1.39, 1.90], ρ < 0.01). It had also shown some effectiveness in promoting the use of PrEP. However, there were no significant effects on reducing the number of condomless sex events during the entire follow-up period.
Conclusion: mHealth effectively enhances specific stages of the prevention cascade. However, further optimization of technology design and intervention is needed to address complex difficulties.
Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=533772, identifier PROSPERO CRD42024533772.
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1 Introduction

The spread of HIV is still a serious global public health crisis, with persistent epidemiological disparities concentrated among key populations. HIV incidence among key populations, including men who have sex with men, sex workers, injection drug users, transgender people and some other groups, remains at high levels compared with the general population (1). Pre-exposure prophylaxis (PrEP) is an effective HIV prevention strategy that refers to the use of antiretroviral drugs by HIV negative individuals to prevent HIV infection. Surveillance data showing low coverage of PrEP prevention services for key populations globally in 2023 and UNAIDS is calling for greater investment in HIV prevention and social promotion programs, expanding the scale of PrEP as an effective HIV prevention measure (2). Tenofovir Disoproxil Fumarate/Emtricitabine (TDF/FTC) are currently some of the most commonly used PrEP drugs. The iPrEx trial enrolled 2,499 participants to evaluate the preventive efficacy of PrEP on HIV. Results demonstrated that daily oral PrEP (FTC-TDF) provided a 44% additional reduction in HIV acquisition risk among men who have sex with men and transgender women compared to the placebo group. Notably, participants with detectable study drug levels (indicating high adherence) exhibited a 92% lower risk of infection (95% CI, 40 to 99; p < 0.001). Currently, TDF and FTC have been approved in multiple countries (1, 2). Effective HIV prevention strategies are essential for controlling the spread of the virus.

There is now an increasing acceptance of the HIV prevention cascade as a framework for developing and implementing feasible prevention strategies (3). The HIV prevention cascade can improve monitoring, planning, and strengthen HIV prevention plans by identifying obstacles and inefficiencies in the HIV prevention process, integrating multiple perspectives (4). The cascade consists of three key stages: motivation, accessibility and effective use (5). Schaefer believes that individuals lacking risk perception may not have the motivation to enter the prevention cascade. Within this context, HIV testing is a critical entry point in the HIV prevention cascade. For example, HIV self-testing (HIVST) has been shown to improve early diagnosis, particularly among hard-to-reach populations. Studies have shown that the distribution of HIVST kits among men who have sex with men and transgender individuals can increase the number of tests by 1.7 and 0.82, respectively (6, 7). By enabling individuals to learn about their status in a private setting, test uptake is increased and adoption of prevention strategies is facilitated. After possessing motivation, interventions need to be provided to increase accessibility by offering products, information, or programs to the population (8). Finally, the final step of the cascade is defined as the use required to achieve protection against HIV rather than avoidance of infection, such as PrEP and condom use, and can be any prevention method or combination of methods (5, 8). This article will focus on exploring the above content.

An HIV prevention cascade approach indicates that the coverage of prevention services can be improved by targeting three key components: demand side interventions, supply side interventions and adherence interventions (4). For example, compliance interventions based on peer support and counseling support can effectively improve the coverage of prevention services. A meta-analysis included 55 studies to explore the impact of providing positive counseling support on behavioral change in men who have sex with men, of which 33 studies used mHealth technology. The results showed that after receiving counseling support, 100% of participants exhibited a reduction in sexual risk behavior and approximately 27% started PrEP, indicating a positive impact of consistent support on the use of prevention strategies (9). However, substantial gaps remain in the effective use phase of the prevention cascade: despite the increase in PrEP use, 41% of the participants discontinued PrEP within 6 months and those who continued to use PrEP were unable to achieve good adherence, which will result in limited effectiveness of PrEP for prevention (10); and testing and counseling services continue to be insufficient-covered in resource-constrained areas, where individuals do not receive expected testing services, which has a negative effect on HIV prevention (11).

The integration of mHealth technology into HIV care has come a long way with advances in technology. mHealth encompasses delivering health information and services via the Internet, wireless technology and various digital technologies, such as phone calls, text messages, emails, short videos, social media and wireless device (12, 13). Research indicates that mHealth has shown promising potential in improving adherence to antiretroviral therapy (ART) among person living with HIV (14, 15), reducing the risk of HIV transmission, as well as enhancing the quality of life of individuals. The integration of mHealth technology into interventions can increase users’ awareness of PrEP (16), assist in overcoming challenges to accessing and adhering to PrEP and enhance the ability to manage sexual health independently (17). Several scoping reviews have demonstrated the potential effectiveness and feasibility of mHealth for PrEP adherence (18, 19). However, to the best of our knowledge, there are few studies evaluating the impact of mHealth-based interventions on the entire HIV prevention cascade. And based on the potential limitations of observational studies, we only included the results of randomized controlled trials. This study aimed to summarize the various forms and components of mHealth interventions and evaluate the impact on the effective use of HIV prevention methods among people at risk of acquiring HIV.



2 Methods


2.1 Search strategy

This study adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines (20). Two authors conducted a comprehensive search of the PubMed, Cochrane Library, Web of Science, Embase, Ovid, CINAHL (EBSCO) and China National Knowledge Infrastructure (CNKI) from inception to February 3, 2025 and the type of literature included was randomized controlled trials (RCTs) with no language restrictions. The main content of the search included: AIDS, mHealth interventions, pre-exposure prophylaxis, medication adherence, awareness, condom and HIV testing. We also manually retrieved and supplemented the list of relevant references without including literature such as conference abstracts and dissertations. Details of the electronic search strategy were shown in Supplementary material 1. The study was pre-registered in PROSPERO (CRD42024533772). All data were obtained from published articles and no ethical approval was required.



2.2 Selection criteria

The following quality criteria were developed in accordance with the PICOS principles.


2.2.1 Participants

There were no regional restrictions on the inclusion of the population. The eligible participants were required to be HIV-seronegative individuals at elevated risk of HIV acquisition, including men who have sex with men, bisexual individuals, sex workers, transgender populations and some other groups. People living with HIV were excluded.



2.2.2 Intervention

Interventions were defined as the provision of HIV prevention services through wireless technology or mobile devices, such as text messaging, phone calls, emails, videos, games, websites, social media and wireless equipment.



2.2.3 Comparison

Most of the control group received usual care. Some of the controls took the original study-defined waitlist or attention-matched controls.



2.2.4 Outcome

The primary outcome was good adherence to PrEP, which was defined as dried blood spot (DBS) tenofovir diphosphate (TFV-DP) concentrations of > 700 fmol/punch or ≥ 4 days of PrEP use per week. Secondary outcomes included PrEP use, HIV testing behaviors and number of condomless sex events. PrEP use was defined as the proportion of people who used PrEP at least once based on any form of report during follow-up. HIV testing was defined as the proportion of participants who participated in HIV testing (at least once) during the follow-up period. All forms of PrEP medication included in this study were oral PrEP. Non-oral forms such as the Vaginal Ring for HIV Prophylaxis, Subdermal Implants and Long-Acting Injectable Pre-Exposure Prophylaxis (LAI-PrEP) were excluded. All outcome indicators were required to include at least short-term (12 weeks) or long-term (24 weeks) evaluations.



2.2.5 Study

All included studies were randomized controlled trials (RCTs).




2.3 Study selection and data extraction

Literature screening was performed using the literature management program EndNote X9 3.3. We excluded the following studies: duplicate publications, conference abstracts and articles for which full text or complete data were not available. Initial screening involved independent assessment of titles and abstracts by two authors based on eligibility criteria, with any discrepancies resolved through consultation with a third researcher. Data extraction utilized a predefined form in Microsoft Excel, capturing details including first author, publication year, country, patient demographics, sample size, intervention program overview, control group details and outcome indicators. If data were missing, we would attempt to contact the authors for details.



2.4 Quality assessment

Literature quality assessment was conducted independently by two researchers according to the Cochrane Handbook for Systematic Reviews of Interventions (21). Evaluations were made on seven areas: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting and other potential biases. Each area was rated as having a low, unclear or high risk of bias. Any disagreements were resolved through consultation with a third review panel member. The overall quality of evidence was appraised using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system (22). The initial evidence quality of RCT was high-quality evidence. Possible factors that reduced the quality of evidence included: risk of bias, inconsistency, indirectness, imprecision and publication bias. After evaluation, the final level of evidence quality was divided into high, medium, low and very low.



2.5 Statistical analysis

The study population and intervention characteristics of each study were summarized in the form of textual descriptions, with summary results presented in tabular form. Meta-analyses, heterogeneity tests and sensitivity analyses were conducted using the “metafor” package in R Statistical Software version 4.4.0 (23). Continuous variables were combined using standardized mean difference (SMD) with a 95% confidence interval (CI). Categorical variables were analyzed by first combining outcome data and calculating the odds ratio (OR) with a 95% CI. Statistical heterogeneity between studies was assessed using the I2 statistic and Cochran’s Q Test; I2 ≤ 50% and p > 0.1 indicated no significant heterogeneity, allowing the use of a fixed-effects model. Significant heterogeneity (I2 > 50% or p < 0.1) warranted the use of a random-effects model. Subgroup analyses and meta-regression were not performed due to the limited number of included studies. All p-values were two-sided, with ρ < 0.05 indicating statistical significance. In forest plots, each study was represented by a block, with its size intuitively indicating the study’s weight. This referred to the contribution of an individual study to the overall results, with studies having larger sample sizes assigned higher weights. Larger weights corresponded to greater impacts on the pooled effect.




3 Results


3.1 Search results

An initial search from 7 databases yielded 6,288 studies, 4,331 studies were obtained after excluding 1,957 duplicates and 82 studies were obtained after reading titles and abstracts. 16 studies were finally included after reading the full text. Additionally, 6 studies were retrieved through citation searching, with no study meeting the inclusion criteria. A total of 16 studies were finally included and the detailed flowchart of the literature screening process is provided in Figure 1.

[image: PRISMA 2020 flow diagram illustrating systematic review screening: out of 8,298 records identified, 1,957 duplicates removed, 4,331 screened, 82 assessed for eligibility, 16 studies included, with reasons for exclusions specified at each step.]

FIGURE 1
 PRISMA 2020 flow diagram.




3.2 Study characteristics

A total of 16 studies involving 7,097 participants, all RCTs reported in English with publication dates between 2018 and 2025. Study areas including the United States, Thailand, Kenya, China, South Africa, Zimbabwe and Mozambique were included in this meta-analysis. Detailed characteristics were shown in Table 1.



TABLE 1 The characteristics of included studies.
[image: Table summarizes multiple digital interventions for HIV prevention or care across various countries, detailing author, year, patient type, sample size, mean age, intervention name and introduction, theoretical basis, delivery format, duration, control group, and outcome measures. Interventions include text message and mobile app formats, use theories such as IMB and behavioral theory, and focus on education, behavior change, medication adherence, and HIV self-testing support. Outcome measures highlight adherence and PrEP uptake.]

Among the 16 studies, mHealth interventions were in the form of text messages (5 studies), mobile applications (8 studies), games (1 study) and online websites (2 studies). The research was based on theories such as Behavioral theory (24), Information-Motivation-Behavioral Skills Model (IMB) (25–30), Social cognitive theory (30, 31), Social learning theory (32) and cognitive-affective dual-process models (33). These interventions were classified into four categories based on the nature of the intervention: sending PrEP medication reminders (24, 25, 34, 35), setting up PrEP incentives (26), providing relevant HIV and PrEP knowledge (27, 29–33, 36–38) and offering personalized PrEP guidance services (28, 36, 39).

Participants were all HIV-negative individuals including men who have sex with men (24–33, 35, 38, 39), transgender people (24, 26, 39), bisexuals (30, 31, 33), young women with limited access to sexual health resources (34, 36) and other groups (37). In an in-depth analysis of Sullivan’s (31) study, we observed differences in the study population in the data. In order to better parse the impact of the study on the conclusions, we decided to split the data from this literature into two parts for meta-analysis according to the study population: groups with low adherence to condom use or PrEP use (Represented by 2022a) and groups of adherent PrEP users (Represented by 2022b). In Biello’s (30) study, a three-arm control was used and two intervention measures were set up to compare with the control group. We will set the “Mychoice group” to “2025a” and the “LYNX group” to “2025b.”



3.3 Quality assessments of included studies

Five studies (24–26, 28, 39) did not report randomized sequence generation and four studies (26, 28, 36, 39) did not report allocation concealment, resulting in these studies being judged as having “some concerns” about selection bias. Based on the nature of the intervention, all studies were judged to be at “high risk” of not being able to blind participants and performers. Three studies (24, 25, 27) included blinding of outcome measures and were rated as having a “low risk” of bias. Due to an imbalance in the number and reasons for missing data between groups, a study (31) was rated as “high risk” in the field of “incomplete outcome data.” And one study (27) was rated as “some concerns” in the “incomplete outcome data” domain due to the lack of reporting on the reasons for participant dropout. All studies were rated as “low risk” in “selective reporting” and “other biases.” We used the “Rob” package to produce images for risk of bias assessment and methodological quality results were shown in Figure 2.

[image: Bar chart titled “Summary of risk of bias for included studies” showing seven categories of bias. Most studies have low risk for all categories, but performance and detection biases have more concerns. Color key: low risk, some concerns, high risk of bias.]

FIGURE 2
 Risk assessment of bias.


The quality of evidence for all outcome indicators in this study was assessed using the GRADE approach. The evidence quality was rated as moderate for good PrEP adherence, very low for PrEP use, low for HIV testing and moderate for condomless sex events. Detailed evaluation results were presented in Supplementary material 2, with footnotes identifying detailed reasons for downgrading. Downgrades occurred primarily due to issues with allocation concealment and unclear random sequence generation, with some studies further downgraded for high statistical heterogeneity or imprecision. No studies were downgraded due to indirectness.



3.4 Effects of mHealth on PrEP adherence

A total of seven studies (24–28, 31, 35) reported the results of mHealth interventions on PrEP good adherence, with n = 1,617 at 3 months follow-up and n = 1,301 at 6 months follow-up. One study (31) used self-reported results, while other studies used the dry blood spot (DBS) concentration of tenofovir diphosphate (TFV-DP) at the visit as a measure of good adherence to PrEP. The results showed statistically low heterogeneity in all of them and the ORs were combined using a fixed-effects model. The detailed data were presented in the forest plots (Figure 3). We found that the mHealth intervention significantly contributed to the development of good PrEP adherence among key populations, with statistically significant results at 3 months’ follow-up (OR = 1.59, 95% CI [1.14, 2.23], ρ = 0.007) and at 6 months’ follow-up (OR = 1.6017, 95% CI [1.09, 2.35], ρ = 0.016).

[image: Forest plot graphic shows effects of mHealth on PrEP adherence at twelve and twenty-four weeks, displaying odds ratios, confidence intervals, and study weights for multiple studies. Common effect models favor intervention for both time points, with odds ratios of one point five nine and one point six zero, respectively, both showing statistically significant results with low heterogeneity.]

FIGURE 3
 Effects of mHealth on PrEP adherence.




3.5 Effects of mHealth on HIV testing

Eight papers (29, 30, 33, 36–38) reported outcome indicators of HIV testing behavior. The analysis included 2,715 participants at the 3-month assessment and 5,399 at the 6-month assessment. Heterogeneity was low at both stages (3-month: I2 = 0%, ρ = 0.92; 6-month: I2 = 26%, ρ = 0.21), supporting the use of fixed-effects models. The results of mHealth on increasing HIV testing were as follows: compared to 3 months’ follow-up (OR = 1.19, 95% CI [0.95, 1.48], ρ = 0.13), the effect size showed a significant effect at 6 months (OR = 1.63, 95% CI [1.39, 1.90], ρ < 0.01). This suggested that mHealth intervention may have some positive effects on promoting HIV testing behavior (Figure 4).

[image: Forest plot graphic titled "Effects of mHealth on HIV testing" with two panels: at 12 weeks, five studies show a pooled odds ratio of 1.19 (95% CI 0.95 to 1.48, heterogeneity I squared = 0%); at 24 weeks, nine studies show a pooled odds ratio of 1.63 (95% CI 1.39 to 1.90, heterogeneity I squared = 26%). Each study lists author, year, odds ratio, confidence interval, and statistical weight, with corresponding confidence intervals shown as horizontal lines.]

FIGURE 4
 Effects of mHealth on HIV testing.




3.6 Effects of mHealth on PrEP use

Six studies (30–34, 39) reported the effect of mHealth interventions on PrEP use (Figure 5), with n = 2,357 at 3 months follow-up and n = 2,558 at 6 months follow-up.

[image: Forest plot graphic showing effects of mHealth on PrEP use at twelve and twenty-four weeks. For twelve weeks, the pooled random effects odds ratio is two point two two (ninety-five percent confidence interval one point zero five to four point seven one, p less than zero point zero one). For twenty-four weeks, the pooled odds ratio is one point eight six (ninety-five percent confidence interval one point zero one to three point four one, p equals zero point zero two). Individual studies and confidence intervals are represented by boxes and horizontal lines.]

FIGURE 5
 Effects of mHealth on PrEP use.


Due to significant heterogeneity (I2 = 75%, ρ < 0.01), a random-effects model was used for analysis. The effect size odds ratio (OR) at 3 months follow-up was 2.22 (95% CI [1.05, 4.71]). Because of the limited number of studies, meta-regression, subgroup analyses could not be performed to look for heterogeneity. However, we found some clinical heterogeneity. The specific reasons were outlined in the sensitivity analysis below and here we excluded Sullivan’s (31) data (Represented by 2022b) when analyzing the effect of six-month follow-up. The results indicated a high degree of heterogeneity (I2 = 63%, ρ = 0.02) as before. Given the limited number of included studies (n = 5), subgroup analyses could not be conducted due to insufficient sample size. We analyzed the study area, study design and baseline characteristics of the sample, but were still unable to identify sources of heterogeneity. A random effects model was used to report the overall effect size, OR = 1.86 (95%CI [1.01, 3.41]).



3.7 Effects of mHealth on condomless sex events

We incorporated three studies (32, 35, 39) to compare the impact of mHealth interventions on condomless sex events with exactly 1,065 participants included in each of the two follow-ups. At the three-month follow-up, no heterogeneity was detected (I2 = 0%, ρ = 0.41), so a fixed-effects model was used. Pooled results showed that there was no significant difference in the number of condomless sex events between the intervention and control groups in the short term (SMD = −0.12, 95% CI [−0.24, 0.01]). At 6 months follow-up, moderate statistical heterogeneity was detected between the study groups (I2 = 52%, ρ = 0.12). Despite efforts, the source of heterogeneity could not be identified, and a random-effects model was applied. This showed an SMD = −0.16, (95% CI [−0.39, 0.07]), indicating no significant difference similarly between the groups at 6 months follow-up. Detailed results are presented in Figure 6.

[image: Forest plot displaying meta-analysis results for the effects of mHealth interventions on condomless sex events at 12 and 24 weeks, showing standardized mean differences, confidence intervals, weights, heterogeneity statistics, and individual study contributions.]

FIGURE 6
 Effects of mHealth on condomless sex events.




3.8 Sensitivity analysis and publication bias analysis

Heterogeneity in both short-term outcomes and long-term outcomes of PrEP use was relatively high, so sensitivity analyses were performed (Figure 7). The results suggested that at 3 months of follow-up, groups of adherent PrEP users in Sullivan’s (31) study may have been the outlier study, and a source of heterogeneity.

[image: Forest plot graphic for sensitivity analysis shows odds ratios with 95% confidence intervals for two periods: 12 weeks and 24 weeks. Each row omits one study, adjusting the overall odds ratio, confidence interval, and heterogeneity statistics. For 12 weeks, the random effects model odds ratio is 2.22, confidence interval 1.05 to 4.71, p-value 0.04, I-squared 75 percent. For 24 weeks, the random effects model odds ratio is 1.86, confidence interval 1.01 to 3.42, p-value 0.05, I-squared 63 percent. Both charts display values for Tau2, Tau, and I2.]

FIGURE 7
 Sensitivity analysis.


To explore potential sources of heterogeneity, we compared sample characteristics, study designs and interventions. We identified that some participants in Sullivan’s (31) study (Represented by 2022b) exhibited good preventive practices, meaning they used PrEP or condoms for all sexual activities in the past 3 months. This group (gay, bisexual and other men who have sex with men) already demonstrated high levels of HIV prevention awareness and consistent health behaviors at baseline, with more regular PrEP use compared to other participants. Therefore, there were reasonable grounds to believe that there was a considerable clinical heterogeneity between this group and the other study subjects. Re-performing the meta-analysis after excluding the sample from this group, the I2 value decreased to 0% and ρ = 0.42. The combined OR = 3.38 (95%CI [1.95, 5.86], ρ < 0.01), This suggested that the mHealth intervention significantly increased PrEP use among people who having a risk of exposure to HIV during the three-month follow-up period.

At the six-month follow-up, the sensitivity analysis suggested that Erenrich’s study (39) could be a source of heterogeneity. Due to the limited number of existing literature, subgroup analysis was not conducted in this study. Although we compared factors such as participant type, age, intervention measures and outcome measurement methods, we still could not determine a clear explanatory factor.

After re-evaluating the result by excluding this study, the effect size shifted from 1.86 (95%CI [1.01,3.41]) to 1.33 (95CI% [0.96, 1.86]) with reduced heterogeneity (I2 = 0). Due to significant changes in the results of the remaining studies, our findings were unstable. It was worth noting that the exclusion of studies must be based on pre-set criteria and were only used for sensitivity analysis to evaluate the robustness of results, but should not be used as the primary basis for conclusions. Although there were potential signals of intervention effectiveness (OR = 1.86, ρ = 0.046), high heterogeneity and limited number of studies hinder clear conclusions. mHealth interventions showed a potential positive impact on improving the long-term effect of PrEP use. However there was a high degree of uncertainty. Future research should include more similar studies and larger-scale randomized controlled trials to further validate the findings.

We conducted a publication bias analysis on the results of PrEP adherence and reported the results using funnel plots (Figures 8, 9). According to the suggestion of Pustejovsky (40), it was beneficial to test the publication of biased and selective results. A modified Egger’s regression test (41), which substitutes standard errors with the square root of study sample sizes (robust across all proportional outcomes), was applied to PrEP adherence outcomes at different follow-up timepoints. No significant funnel plot asymmetry was detected (ρ = 0.104, ρ = 0.811).

[image: Funnel plot displaying standard error on the vertical axis versus odds ratio on the horizontal axis, with several data points plotted and dashed lines outlining the expected funnel shape, used to assess publication bias in meta-analyses.]

FIGURE 8
 The funnel plot of PrEP adherence at three month.


[image: Funnel plot displaying standard error on the vertical axis and odds ratio on the horizontal axis, with scattered data points and a central vertical dashed line at odds ratio two, commonly used to assess publication bias.]

FIGURE 9
 The funnel plot of PrEP adherence at six month.


The 3-parameter selection model (3PSM) was applied for validation, using the likelihood ratio test (LRT) to estimate the proportion of non-significant to significant results based on an alpha threshold (e.g., 0.05). A significant LRT result indicated selective reporting based on statistical significance. The analysis was performed using the “selmodel” function in the “metafor” package. Non-significant LRT results (p = 0.128, p = 0.064) were obtained, suggesting no statistically significant evidence of selective reporting.

The same methods were used to analyze the use of PrEP and HIV testing and no significant publication bias was found. However, as the statistical evidence did not reach conventional significance thresholds and the included studies were limited in number (k = 7), the statistical power might be insufficient. It was recommended to verify this through large sample studies in the future.




4 Discussion

This meta-analysis included 16 randomized controlled trials with a total of 7,097 participants, investigating the impact of mHealth interventions on pre-exposure prophylaxis (PrEP) adherence and HIV prevention behaviors in people at risk of acquiring HIV. We found that the mHealth intervention had a significant impact on the development of good PrEP adherence and HIV testing among key populations. While mHealth interventions showed potential to promote PrEP use, their long-term effectiveness demonstrated significant instability. Furthermore, these mHealth interventions did not significantly reduce condomless sexual events. Given the very low or low certainty of some outcome evidence, further high-quality randomized controlled trials are needed to draw more reliable conclusions. Among the included studies, only one author (31) assessed PrEP adherence through self-reporting, while nearly all studies relied on self-reported data to measure both PrEP use and condomless sex events. However, self-reported outcomes may not accurately reflect reality due to potential recall bias and intentional misreporting (42, 43). This may also be the reason for the instability of the PrEP use results we obtained. Currently, objective monitoring tools – such as pharmacy prescription tracking, pill counts and electronic drug monitors (EDMs) – exist but are rarely implemented in practice due to cost and time constraints. For the use of condoms, self-reported results may also be biased. We recommend that it may be worth researching how to more effectively evaluate the relevant results in the future.

The US Preventive Services Task Force (44) highlighted that high adherence to PrEP is vital for effectively reducing rates of acquiring HIV. Our research suggested the positive significance of mHealth in promoting users’ good adherence. Current interventions predominantly incorporate the Information-Motivation-Behavioral Skills (IMB) model to enhance adherence optimization through amplification of individual motivation (which is one of the three core areas of the HIV prevention cascade) to engage with PrEP and HIV prevention services (24, 25, 28, 34). At the same time, personalized online support and feedback are provided to adapt to individual daily behavior patterns, which increases user engagement and satisfaction (45, 46). However, these advancements face limitations: (1) Geographic disparities in prevention service accessibility. Although remote intervention increases users’ opportunities to access prevention services and knowledge, PrEP prevention services are limited in resource scarce areas; (2) Digital infrastructure deficits. Rural communities are systematically excluded from online HIV services due to unreliable Internet connections. (3) Privacy and data security risks. Some online intervention platform may have insufficient data protection mechanisms, such as the storage and sharing of sensitive information; the lack of transparency in “which data are obtained” may undermine the credibility of the intervention and the continuous participation of users (47–49). Research shows that some online platforms that provide anonymous support and resources (50) reduce the psychological barriers to seeking help by enabling users to obtain professional advice and emotional support without having their identity. This anonymity reduces the fear of seeking help due to concerns about shame or privacy, thereby increasing the willingness to adopt preventive methods.

We found that mHealth intervention had a positive effect on HIV testing. This might be due to the continuous intervention to improve the awareness of HIV testing and self-management abilities among key populations through educational outreach (51, 52). In addition, certain mobile applications had built-in map features that gathered and showed the locations of HIV testing sites, which helped to alleviate the barrier of geographical accessibility (30). It was worth noting that a considerable part of the studies we included were conducted in the form of self-examination, which had a great relationship with its convenience and privacy. Online platforms offered accessible channels to purchase or request self-test kits, coupled with streamlined user-friendly procedures, which promotes the popularity of self-test (29, 30, 38). Biello’s research obtained similar results with ours (52). The HIV testing kit provided by the mobile app showed the potential to increase the HIV testing rate of men who have sex with men. It found that most participants considered self-collection kits easily accessible and user-friendly through mobile apps. Crucially, they preferred self-collection over physician-administered tests due to the privacy advantages. MacGowan found that participants using self-testing kits had an average testing frequency of 5.2 times in the past 12 months, which was significantly higher than the 1.5 times observed in the control group (53). Currently, an AI-powered mobile chatbot is under investigation, which provides real-time interactive guidance and counseling to offer HIVST services and health education to users (54). Future mHealth interventions need to pay more attention to increasing the coverage of testing services and promoting HIVST because HIV testing has become an important cornerstone of effective prevention strategies and a bridge to help HIV positive individuals enter the HIV treatment cascade as soon as possible (55).

The effectiveness of mHealth interventions in reducing the number of condomless sex events remains unclear. Bruns’ systematic review suggests that SMS interventions can increase the using of sexual health services, but the impact on sexual behavior could not be assessed (56). This may be related to the fact that few studies have reported primary outcomes associated with a reduction in risky sexual behavior. Our findings were not shown to be significant and it is speculated that this may be due to the fact that mHealth interventions have limitations in messaging and are too simplistic in content to allow for sufficiently in-depth guided behaviors. Further high-quality studies are needed in the future to evaluate this outcome.



5 Comparison with prior work

Few studies have thoroughly assessed the outcomes of mHealth interventions on promoting good PrEP adherence. Due to the limited availability of relevant studies, most reviews have summarized existing research. Ronen’s study reviewed various digital health platforms in HIV prevention, suggesting their unique potential to influence health behaviors, but the evidence is limited (57). Cao summarized a number of studies and concluded that mHealth interventions offer useful STI and HIV services, with favorable impacts on PrEP interventions (58). A meta-analysis of gamified interventions explored their effects on PrEP adherence and condomless sex (CAS) (18), finding that while gamified interventions did not significantly impact PrEP adherence, but reduce the incidence of condomless sex. The results of this study provide some evidence that mHealth interventions can promote good adherence and achieve better prevention outcomes among people at risk of acquiring HIV. Additional randomized controlled trials are required to confirm the generalizability of our results in diverse populations and settings.



6 Limitations

There are some limitations to this paper. Our sample predominantly consisted of individuals aged 18–29 years and the impact of the intervention on older age groups remains unknown. Most studies focused on male participants, with limited representation of women across the evidence base. The majority of research was conducted in the United States, potentially limiting global generalizability due to geographic bias. Variations in mHealth interventions, including their forms, theoretical foundations and delivery methods, may have influenced the evidence outcomes. Due to the nature of the interventions, it is not yet possible to eliminate some risk of bias. The significant heterogeneity observed across included studies may introduce instability to the pooled estimates. The inability to identify specific sources of this variation, potentially stemming from unmeasured methodological or contextual differences, precludes definitive conclusions about the robustness of the statistically significant findings. Future trials should adopt a more rigorous approach, particularly in terms of reducing allocation concealment, intervention implementation and outcome assessment bias. Limitations exist due to the small size of the studies, unexplained heterogeneity in some outcome indicators and insufficient data for in-depth analyses. The quality of evidence for this review was graded as moderate, low or very low with incomplete conclusions that need to be interpreted with caution. Additional studies are needed to further confirm our results.

Currently, long-acting injectable PrEP (LAI-PrEP) has been approved by the US Food and Drug Administration in 2021 (59). Compared to oral PrEP, LAI-PrEP has enormous potential in the field of HIV prevention due to its convenience, confidentiality and other advantages. Research shows that there is a great willingness among men who have sex with men, person who uses drugs and some women to use LAI-PrEP in the future (60–62). At present, there is relatively little research on integrating the mHealth platform with LAI-PrEP. In the future, attention can be paid to remote efficacy testing through dynamic drug metabolism data and a series of technologies such as intelligent reminder systems can be combined to achieve efficient compliance management.



7 Conclusion

This study indicates that mHealth technology has a significant impact on the formation of good PrEP compliance in key populations and to some extent optimizes the “effective use” stage of HIV prevention cascade.
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Background: Transgender women (TGW) experience unique life traumas that may perpetuate negative sexual health outcomes, such as high rates of HIV and sexually transmitted infections. This is especially true in the US Deep South, where structural and cultural factors further marginalize gender minorities as well as people of color. Providing trauma informed care to TGW in sexual and reproductive health (SRH) settings is necessary, but strategies to measure traumatic experiences among this population are needed. We aimed to develop and psychometrically assess a multi-item survey instrument evaluating trauma-specific histories for use with TGW in SRH settings and assess differences in reported trauma histories between White and non-White TGW in the US Deep South.
Methods: Survey items were developed using three existing general trauma instruments (Life Events Checklist for DSM-5, Trauma History Questionnaire, Stressful Life Events Screening Questionnaire) and results from qualitative interviews with TGW. Survey items fell into five trauma subdomains: healthcare-related experiences, sexual/relationship experiences, crime-related/general trauma experiences, gender dysphoria experiences, and discrimination experiences. A computer-assisted self-interviewing instrument was administered to TGW. Descriptive statistics were calculated. Cronbach’s alpha coefficients (α) were calculated for each subdomain to determine internal consistency. Results were stratified by race (White versus non-White), and means of trauma subdomain results were compared.
Results: Between April 2024–September 2024, 105 TGW enrolled and completed the instrument. Median participant age was 30 years (range 19–73), and most identified as White (n = 55) or Black/African American (n = 40). Mental health conditions such as depression (n = 64) and anxiety (n = 59) were common. Psychometric analyses revealed acceptable internal constancy for the subdomains of healthcare-related experiences (α = 0.787), crime-related/general trauma experiences (α = 0.870), and discrimination experiences (α = 0.870). Subdomains measuring sexual/relationship experiences and gender dysphoria had lower reliability (α = 0.597 and 0.499, respectively). Trauma in all subdomains was common among all participants, with traumatic sexual and relationship experiences (p = 0.004) and crime-related and general trauma experiences (p < 0.001) reported more frequently among non-White participants and gender dysphoria experiences (p < 0.001) reported more frequently among White participants.
Conclusion: TGW experience trauma in multiple domains, and the intersection of race and gender minority status appears to influence these findings. This instrument has the potential to facilitate trauma assessment in SRH clinical settings and embolden providers to provide care through a trauma informed lens.
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Introduction

Approximately 1.4 million people in the United States (US) identify as transgender and almost one-third of those identify as transgender women (TGW) (1). This population experiences a dramatic burden of mental health conditions including depression, anxiety, and post-traumatic stress disorder (PTSD), which is associated with a variety of traumatic experiences (2, 3). In previous qualitative work, such trauma has been noted to impact TGW in a pervasive, multi-level manner with prominent themes including barriers to healthcare, anti-transgender legislation, misgendering/deadnaming experiences, limited social network support, violence, stigma, and dysphoria (4). These traumas are particularly significant in the healthcare setting (5, 6), which provides some explanation for the limited healthcare engagement by TGW and for some of the health disparities they experience (7). Specific to sexual and reproductive health (SRH), TGW are disproportionately affected by HIV and sexually transmitted infections (STIs) when compared to cisgender people and, therefore, would benefit from SRH services tailored to their needs (8–10).

Trauma-informed care (TIC) is an approach that acknowledges the profound effects trauma can have on a person’s overall well-being, aiming to prevent re-traumatization as patients utilize healthcare services (11). When utilized by healthcare professionals in SRH settings, TIC has the potential to improve engagement with healthcare services as well as sexual health outcomes of TGW. In addition to appreciating the specific traumas of one’s patient population, having tools to assess those traumas is also essential to providing TIC. Currently, no validated trauma measurement instrument exists specific to TGW. Such an instrument would provide a crucial tool for clinicians in SRH settings as it could guide them in mitigating some of the negative experiences TGW may face in these settings (e.g., invasive examinations, unearthing of previous trauma, exacerbation of gender dysphoria), with the goal of better patient experiences and higher engagement with SRH services.

Using the results of our previous qualitative work (4) and existing trauma instruments validated in the general population (12–14), we aimed to develop a multi-item survey instrument assessing trauma-specific histories for use among TGW in SRH settings. Here, we report the development and initial psychometric assessment of this survey instrument in addition to our results from administering the instrument to a cohort of TGW in the US Deep South. Such work is particularly important in this region given the confluence of transphobic cultural dynamics that manifest in healthcare settings (15), high rates of HIV and STIs (16, 17), and poor mental health outcomes when compared to other parts of the US (18, 19). We also looked for differences between White and non-White participants in terms of reported trauma experiences. Given the effect of intersecting racial and gender minority identities on trauma, we hypothesized that non-White TGW would endorse more trauma experiences than White TGW.



Methods


Survey instrument development

To inform the development of the survey instrument, we enrolled 13 TGW to participate in qualitative in-depth interviews where they described lived experiences of trauma, both individually and among members of their community (results reported elsewhere) (4). These participants were recruited through flyers posted in community spaces (e.g., bars, restaurants, nail salons, clubs) in the Birmingham, Alabama metropolitan area as well as through partnerships with local LGBTQ+ servicing organizations and clinics. Recruitment methods included word-of-mouth referral, snowball sampling, and social media messaging. Participants met with experienced qualitative researchers and were asked to share their lived experiences of trauma as TGW in the US Deep South as well as the role that SRH plays in that experienced trauma. The research team then developed measures relevant to the common themes of trauma elucidated from these interviews.



Survey instrument items

All trauma-related items in the survey were adapted from themes elucidated from in-depth interviews (4) as well as three existing, publicly available validated trauma instruments developed for the general population: the Life Events Checklist for DSM-5 (LEC-5) (14), the Trauma History Questionnaire (THQ) (12), and the Stressful Life Events Screening Questionnaire (SLESQ) (13). Some items required a response on a frequency scale of an experienced trauma (i.e., “never,” “once,” “2–3 times,” “4 or more times”) while others included “yes” or “no” responses, with some items requiring a follow up question (usually free text) if the answer was “yes.” The survey instrument contained some additional items that allowed participants to further characterize an experience, typically by providing free text responses. These components were not considered in the psychometric analyses of the survey instrument. Similar items were grouped together in five different subdomains (healthcare related experiences, sexual and relationship experiences, crime related and general trauma experiences, gender dysphoria experiences, and discrimination experiences) to capture information about similar types of traumatic experiences. These domains are summarized in Table 1, and the survey instrument development process is shown visually in Figure 1. The full survey that was administered to participants can be found in Appendix 1.


TABLE 1 Trauma scales, questions, and response options.


	Scales and questions
	Response options

 

 	Healthcare-Related Experiences (3 items)

 
	• How many times have you felt mistreated by a medical professional while receiving care, because of your gender identity?

	• How many times have you feared for your physical safety when you have been in a healthcare setting?

	• How many times have you feared for your mental/emotional wellbeing when you have been in a healthcare setting?



 	

	• Never

	• Once

	• 2–3 times

	• 4 or more times






 	Sexual and Relationship Experiences (3 items)

 
	• Has anyone made you have intercourse or oral or anal sex against your will?

	• Have you participated in transactional sex (also known as sex work, prostitution, etc.)?

	• Have you been in a relationship (e.g., emotional, sexual, romantic) with someone where you felt there were unequal power dynamics (i.e., one person has more power in the relationship than the other)?



 	

	• Yes

	• No






 	Crime-Related and General Trauma Experiences (12 items)

 
	• Has anyone attempted to rob or actually robbed you?

	• Have you been arrested or incarcerated?

	• Do you feel that you have experienced poor treatment by law enforcement services or while incarcerated?

	• Have you seen someone seriously injured or killed?

	• Have you had a spouse, romantic partner, child, or other loved one die?

	• Have you have had a serious or life-threatening illness?

	• Has anyone attacked you with a gun, knife, or some other weapon?

	• Has anyone attacked you without a weapon?

	• Have you ever experienced homelessness?

	• Have you ever experienced food insecurity?

	• Have you ever experienced unemployment or dire financial struggles?



 	

	• Yes

	• No






 	Gender Dysphoria Experiences (2 items)

 
	• Do you experience dysphoria around your sex assigned at birth?

	• Does someone misgendering you give you dysphoria?



 	

	• Yes

	• No






 	Discrimination Experiences (9 items)

 
	• How often have you experienced discrimination at school?

	• How often have you experienced discrimination getting hired or getting a job?

	• How often have you experienced discrimination at work?

	• How often have you experienced discrimination getting housing?

	• How often have you experienced discrimination getting medical care?

	• How often have you experienced discrimination getting services in a store or restaurant?

	• How often have you experienced discrimination getting credit, bank loans, or mortgage?

	• How often have you experienced discrimination on the street or in a public setting?

	• How often have you experienced discrimination from the police or in the courts?



 	

	• Never

	• Once

	• 2–3 times

	• 4 or more times
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FIGURE 1
 Process of survey development. LEC-5, Life Events Checklist for DSM-5; SLESQ, Stressful Life Events Screening Questionnaire; THQ, Trauma History Questionnaire; TGW, transgender women.


After initial development, the survey instrument was then tested with 14 TGW using cognitive interviews (20, 21). Cognitive interviewing is a qualitative research method which involves asking participants to review survey materials and provide insights and feedback into how they interpret questions and is a commonly used validation tool in survey development (22, 23). The research team reviewed feedback obtained during the cognitive interviews and further refined the items of the instrument before creating a web-based version of the instrument in Qualtrics that could be administered to study participants.



Participants, settings, and procedures

TGW were recruited from both community and clinical sites in Birmingham, AL to complete the survey instrument. A variety of community-engaged strategies were implemented to engage the local TGW community including administering the survey on tablets during clinic visits at the University of Alabama at Birmingham (UAB) Gender Health Clinic, an in-service presentation and enrollment event at a local advocacy organization run by and serving Black TGW, and a text messaging campaign inviting patients of a local LGBTQ+ community health center to participate. While recruitment efforts were based in Birmingham, the clinics and orgnizations involved in this study have wide catchment areas that serve the state of Alabama broadly, including rural, urban, and suburban communities. Recruitment took place from April 2024 to September 2024. Individuals were eligible for the study if they were 18 years or older, English-speaking, and self-identifying as a TGW or any other transfeminine gender identity.

This study protocol was approved by the UAB Institutional Review Board (Protocol #300009382). This approval was granted with the sensitive nature of data and vulnerability of participants in mind. In order to protect confidentiality and anonymity, potential participants were assigned a unique code preventing linkage of survey data to any individual, and they could either complete the survey in-person or on a tablet or be sent an anonymous link to the survey to complete on their own mobile device. Further, signed consent was waived to avoid participants being required to affix their name to any study documents; instead, participants reviewed an information sheet about the study and consented to participate by clicking an electronic check box. Participants were informed that they could decline to answer any survey item without explanation, and they could decide to end their study participation at any time without consequence. In the event that survey questions caused undue psychological or emotional stress, immediate referral to licensed mental health providers was available at study sites to intervene with participants. The survey instrument and additional socio-demographic questions were subsequently administered to participants who agreed to participate in the study. Participants were compensated with $20 for completing the survey.



Data management and analysis

Data were collected and stored in a secure, HIPAA-compliant Qualtrics database (Qualtrics, Provo, UT). Descriptive statistics for the sample were calculated. This included the overall sociodemographic characteristics of the sample as well as the results of the five trauma subdomains. Sociodemographic questions included details about race, ethnicity, age, insurance status, substance use history, sexual orientation, genders of sexual partners, and experience with gender-affirming care (e.g., gender-affirming hormone therapy, gender-affirming surgical procedures). For the healthcare related experiences and discrimination experiences subdomains, response options range from “never” (scored as 0) to “4 or more times” (scored as 3). Items are summed for a score range of 0 to 9 for the healthcare related experiences subdomain and 0 to 27 for the discrimination experiences subdomain. For the subdomains of sexual and relationship experiences, crime-related and general trauma experiences, and gender dysphoria experiences, response options were dichotomous with ‘No’ (scored as 0) and ‘Yes’ (scored as 1). For the sexual and relationship experiences subdomain, the items summed for a score range of 0 to 3. For the crime-related and general trauma experiences subdomain, the items summed for a score range of 0 to 12 and for the gender dysphoria experiences subdomain, the items summed for a score range of 0 to 2. Higher scores indicated more negative experiences for each subdomain. Cronbach’s alpha coefficients were calculated for each subdomain to determine internal consistency. The means and standard deviation were determined by dividing the sum of each subdomain by the number of items. Race was dichotomized into White versus non-White (Black/African-American, Native American, and Multiple races) for stratified analyses. To compare the means of the subdomains by race, the Mann–Whitney U test was employed due to the non-normal distribution of the data. To account for multiple subdomains within the survey instrument (n = 5), we input raw p-values and used proc. multtest to adjust p-values for multiple comparisons using the stepdown Bonferroni correction. Additionally, items under the healthcare related experiences and discrimination experiences subdomains were dichotomized to reflect whether participants had experienced a given situation at least once (scored as 1) versus none (scored as 0). Items under sexual and relationship experiences, crime-related and general trauma experiences, and gender dysphoria experiences were already dichotomized. The number and frequency for each item under each subdomain was calculated for descriptive purposes only. All analyses were performed using SAS 9.4 (Cary, NC, United States).




Results


Study participant characteristics

Between April and September 2024, 105 TGW enrolled and completed the instrument. The median age was 30 years (range 19–73 years). Most participants identified as White (n = 55, 52.9%) or Black/African American (n = 40, 38.1%). Most participants had health insurance (n = 94, 89.5%). The most frequently reported illicit substances used (lifetime) included marijuana (n = 63, 60.0%), crack or powder cocaine (n = 28, 26.6%), and hallucinogenic drugs (n = 20, 19.0%); 29 participants (27.6%) reported no history of illicit substance use. Mental health conditions were commonly reported, with 85 participants (81.0%) designating that they had at least one diagnosis. Depression (n = 64, 61.0%) and anxiety (n = 59, 56.2%) were reported as the most common mental health diagnoses. Participants reported a variety of sexual orientations and genders of sexual partners. Among our sample, most participants reported being on gender affirming hormone therapy at the time of survey completion (n = 79, 75.2%), but most reported no history of gender affirming surgeries or procedures (n = 82, 85.4%). Table 2 summarizes the demographic characteristics of this sample.


TABLE 2 Descriptive statistics for a sample of transgender women in Birmingham, AL (N = 105).


	Characteristic
	Median (range) or N (%)

 

 	Age (years), range 	30 (19–73)


 	Race


 	White 	55 (52.9%)


 	Black/African American 	40 (38.1%)


 	Native American 	1 (1.0%)


 	Multiple races 	6 (5.7%)


 	Ethnicity


 	Hispanic/Latino 	5 (4.8%)


 	Not Hispanic/Latino 	82 (78.1%)


 	Highest Level of Education


 	Less than high school 	11 (10.5%)


 	High school graduate/GED 	36 (34.3%)


 	Some college/Assoc degree 	33 (31.4%)


 	4-year degree/Bach degree 	17 (16.2%)


 	Any post-graduate studies 	5 (4.8%)


 	Occupational status


 	Employed part or full-time 	51 (48.6%)


 	Student, employed part or full-time 	4 (3.8%)


 	Student only 	4 (3.8%)


 	Student on disability 	1 (1.0%)


 	Disabled 	11 (10.5%)


 	Unemployed 	31 (29.5%)


 	Relationship status


 	Married 	12 (11.4%)


 	In a relationship 	16 (15.2%)


 	Separated or divorced 	16 (15.2%)


 	Single/Never married 	55 (52.4%)


 	Health insurance status


 	Insured 	94 (89.5%)


 	Private 	53 (56.4%)


 	Public (Medicare, Medicaid, VA) 	38 (40.4%)


 	Tricare 	3 (3.2%)


 	Uninsured 	11 (10.5%)


 	Alcohol use


 	Never 	32 (30.5%)


 	Monthly or less 	33 (31.4%)


 	2–4 times per month 	35 (33.3%)


 	2–3 times per week 	4 (3.8%)


 	4 or more times per week 	1 (1.0%)


 	Lifetime illicit/recreational drug use*


 	None 	29 (27.6%)


 	Marijuana/hash 	63 (60.0%)


 	Amphetamine/Methamphetamine/Crystal meth 	12 (11.4%)


 	Crack 	12 (11.4%)


 	Powder cocaine 	16 (15.2%)


 	Heroin 	6 (5.7%)


 	Hallucinogenic drugs 	20 (19.0%)


 	Prescription drugs in a way not prescribed 	15 (14.3%)


 	Current mental health diagnoses*


 	None 	17 (16.2%)


 	Anxiety 	59 (56.2%)


 	Depression 	64 (61.0%)


 	Bipolar Disorder 	28 (26.7%)


 	ADD/ADHD 	35 (33.3%)


 	Schizophrenia/Schizoaffective 	8 (7.6%)


 	PTSD 	20 (19.0%)


 	Other mental health issue 	7 (6.7%)


 	Sexual Orientation*


 	Heterosexual 	17 (16.2%)


 	Homosexual 	32 (30.5%)


 	Bisexual 	26 (24.8%)


 	Asexual 	1 (1.0%)


 	Queer 	22 (21.0%)


 	Other/multiple/not listed 	17 (16.2%)


 	Genders of sexual partners*


 	Cis men 	50 (47.6%)


 	Cis women 	30 (28.6%)


 	Trans men 	12 (11.4%)


 	Trans women 	50 (47.6%)


 	Not sexually active 	2 (1.9%)


 	Non-binary, Genderfluid, Gender diverse 	22 (21.0%)


 	Other/multiple 	2 (1.9%)


 	Currently on HRT


 	Yes 	79 (75.2%)


 	No 	26 (24.8%)


 	History of gender affirming procedures*


 	None 	82 (85.4%)


 	Breast augmentation 	6 (5.7%)


 	Facial feminization surgery 	5 (4.8%)


 	Vocal cord procedures 	1 (1.0%)


 	Orchiectomy 	1 (1.0%)


 	Vaginoplasty 	2 (1.9%)


 	Other procedures 	5 (4.8%)





*Participants could select more than one for these variables, so N(%) will not add up to the total N (100%). Data for age was missing for 16.2% of participants. Data for ethnicity was missing for 17.1% of participants. Data for race, education, occupational status, current and lifetime illicit drug use, current mental health diagnosis, and sexual orientation was missing for 2.9% of participants. Data for relationship status was missing for 5.7% of participants. Data for the gender of sexual partners was missing for 6.7% of participants. Data on the history of gender affirming care was missing for 8.6% of participants.
 



Psychometric analyses

The subdomains of healthcare-related experiences, crime-related/general trauma experiences, and discrimination experiences all showed acceptable internal consistency (Cronbach’s α = 0.787, 0.870, and 0.870, respectively) after dichotomization. However, subdomains measuring sexual/relationship experiences and gender dysphoria had lower reliability (Cronbach’s α = 0.597 and 0.499, respectively). These results are displayed in Table 3.


TABLE 3 Trauma instrument reliability.


	Scale
	Number of items
	Cronbach’s α

 

 	Healthcare-related experiences 	3 	0.787


 	Sexual and relationship experiences 	3 	0.597


 	Crime-related and general trauma experiences 	12 	0.870


 	Gender dysphoria experiences 	2 	0.499


 	Discrimination experiences 	9 	0.870




 



Outcomes

The means of the subdomains of the instrument, stratified by race, for all participants are shown in Table 4. For descriptive purposes, the individual items of each subdomain, stratified by race, are presented in Supplementary Table 1.


TABLE 4 Results of the trauma survey administered to TGW, stratified by self-reported racial identity.


	Variable
	Total
	White
	Non-white
	p-value

 

 	Healthcare-related experiences (mean ± SD) 	0.75 ± 0.82 	0.85 ± 0.81 	0.61 ± 0.81 	0.163


 	Sexual and relationship experiences (mean ± SD) 	0.44 ± 0.36 	0.35 ± 0.36 	0.55 ± 0.34 	0.011*


 	Crime-related and general trauma experiences (mean ± SD) 	0.47 ± 0.31 	0.37 ± 0.25 	0.59 ± 0.34 	0.002*


 	Gender dysphoria experiences score (mean ± SD) 	0.80 ± 0.32 	0.93 ± 0.2 	0.64 ± 0.38 	0.001*


 	Discrimination experiences score (mean ± SD) 	0.80 ± 0.74 	0.65 ± 0.62 	0.96 ± 0.84 	0.163




 

Healthcare-Related Experiences. There were no statistically significant differences between White and non-White participants for the mean scores for this subdomain (p = 0.163). Among participants, over half reported having experienced mistreatment while receiving healthcare (n = 53, 51.4%) and having feared for their mental or emotional wellbeing in a healthcare setting (n = 52, 49.5%) because of their gender identity at least once (Supplementary Table 1).

Sexual and Relationship Experiences. There was a statistically significant difference in subdomain mean scores between White (mean score = 0.35 ± 0.36) versus non-White (mean score = 0.55 ± 0.34) participants (p = 0.011). Among participants, a history of forced sexual intercourse (n = 35, 33.3%), lifetime participation in transactional sex (n = 44, 41.9%), and having been in a relationship characterized by unequal power dynamics (n = 65, 58.0%) were common experiences. In our sample, non-White participants reported a greater frequency of participation in transactional sex (non-White n = 28 [56.0%] versus White n = 16 [29.1%]) (Supplementary Table 1).

Crime-Related and General Trauma Experiences. There was a statistically significant difference in subdomain mean scores between White (mean score = 0.37 ± 0.25) versus non-White (mean score = 0.59 ± 0.34) participants (p = 0.002). All items within this subdomain were frequently reported among participants, but the three most prevalent were experiencing unemployment or financial struggles (n = 70, 66.7%), having a serious or life-threatening illness (n = 63, 60.0%), or having been abandoned, disowned, or estranged by members of their biological family (n = 60, 57.1%). Non-White participants more frequently reported the following compared to White participants: experiencing robbery or attempted robbery (non-White n = 25 [50.0%] versus White n = 7 [12.7%]), having been arrested or incarcerated (non-White n = 24 [48.0%] versus White n = 12 [21.8%]), having been attacked with a gun/knife/other weapon (non-White n = 27 [54.0%] versus White n = 7 [12.7%]), and experiencing homelessness (non-White n = 36 [72.0%] versus White n = 10 [18.2%]; Supplementary Table 1).

Gender Dysphoria Experiences. There was a statistically significant difference in subdomain mean scores between White (mean score = 0.93 ± 0.2) versus non-White (mean score = 0.64 ± 0.38) participants (p = 0.001). Experiences with gender dysphoria associated with sex assigned at birth (n = 87, 83.7%) and being misgendered (n = 79, 76.7%) were common among study participants. White participants more commonly reported experiencing gender dysphoria associated with their sex assigned at birth compared to non-White participants (White n = 54 [98.2%] versus non-White n = 33 [67.4%]; Supplementary Table 1).

Discrimination Experiences. There were no statistically significant differences between White and non-White participants for the mean scores for this subdomain (p = 0.163). The three most commonly endorsed items were experiencing discrimination on the street or in a public setting (n = 70, 66.7%), at work (n = 58, 55.8%), or when getting hired for a job (n = 49, 46.7%) on the basis of gender identity. Non-White participants more frequently reported experiencing discrimination related to getting housing at least once compared to White participants (White n = 5 [9.1%] versus non-White participants (n = 20 [40%]; Supplementary Table 1).




Discussion

The results of this survey administered to a diverse sample of TGW in the US Deep South demonstrate the multiple domains in which trauma inundates their daily lives. Discrimination, sexual trauma, and mistreatment in a myriad of settings were reported by participants frequently. These findings support existing data reporting a high burden of psychological trauma among TGW and provide a striking glimpse into the areas of their lives that are most impacted (6). Healthcare providers and all members of social support and care teams (e.g., social workers, community health workers) must consider these lived experiences when delivering care and engaging with this patient population. This survey instrument provides an essential tool that can be used to assess such experiences in SRH settings. The variety of racial backgrounds, sexual orientations, mental health histories, and other demographic factors of the sample supports the survey’s usefulness and validity among a diverse array of TGW.

Three of the five subdomains (healthcare-related experiences, crime-related/general trauma experiences, discrimination experiences) demonstrated acceptable internal consistency, indicating that the items within the subdomain are highly related to each other and, taken together, consistently measure their intended construct (24). The other two subdomains (gender dysphoria experiences, sexual and relationship experiences) demonstrated suboptimal internal consistency, with the most likely explanation for this being the small number of items included in the subdomains. Despite this limitation, the responses to the individual items for these subdomains could be useful clinically for healthcare providers, particularly with regards to understanding how individual TGW patients have experienced sexual assault, rape, transactional sex, dysphoria, and misgendering. The data generated by the administration of this survey also emphasizes the profound impact gender dysphoria and sexual trauma have on TGW.

As hypothesized, our sample had variable experience with certain types of traumas when stratified by race. Non-White participants reported experience with transactional sex significantly more than White participants. It is well described that TGW in general have higher rates of participation in transactional sex than other populations, largely due to systemic factors that force them into such work including poverty and structural transphobia (25). The intersection of race and gender are evident in this case, where structural factors negatively impacting TGW of color are amplified, often leading to the need for participation in transactional sex for basic survival. This disparity could portent worse sexual health outcomes (e.g., higher likelihood of HIV/STI acquisition, risk of sexual assault) for individuals multiple minority identities, such as TGW of color. The implications of more frequent sex work among TGW of color are important to consider, especially in SRH settings. Tailored sexual health screening and prevention offerings are key in serving this subpopulation.

Along similar lines, crime-related experiences were more commonly reported among non-White participants, again emphasizing the role intersecting racial and gender identities play on the experience of trauma among TGW. While these experiences were higher among TGW of color, they were relatively common among all participants. This highlights the need for safe SRH care environments and health systems at large that consider and accommodate for the experienced trauma of this population that can facilitate their engagement in care, particularly among ethnic and racial minorities.

Gender dysphoria experiences were more common among White participants than those who were not White. Prior to answering questions in this subdomain, participants were provided with a definition of gender dysphoria (“a sense of unease that a person may have because of a mismatch between their sex assigned at birth and their gender identity”) so cultural differences around use of this term was accounted for. In addition, the cognitive interviews that were conducted in preparation of survey development included a review of the provided definition to a racially diverse sample of TGW. Despite these efforts, it is still possible that participants did not review the provided definition, and, even if they did, their conceptual understanding of the definition may still have been limited. The reasons for racial differences among our sample related to experiencing gender dysphoria and being misgendered are unclear, but it is possible that there are cultural differences between how White and non-White TGW perceive their gender identity that are contributing.

This study is not without limitations. This survey was administered to a convenience sample of TGW in the US Deep South, with a large number of those being recruited through clinics and advocacy organizations. The lived experiences of this sample may not reflect those of people from other parts of the US and globally as well as the most marginalized and underrepresented in the US Deep South, limiting generalizability. Further validation of this instrument should include sites from other regions. As noted above, the low internal consistency of two of the subdomains in this survey limit the ability to use the subdomain in and of itself as a measure of those particular trauma constructs. Another limitation is that only internal consistency was measured in this study and further exploration of factor structure was not undertaken. Future validation efforts will focus on conducting assessments of convergent, discriminant, and predictive validity to enhance the clinical utility of this instrument. Regardless, the individual questions posed by these two sections of the survey still offer clinical utility to providers in SRH who seek to better understand their patients’ trauma history while providing care.

Despite these limitations, this novel survey instrument shows promise for use in SRH clinical settings in the Deep South. Future directions should include investigating ways to more rigorously capture trauma-related data in the gender dysphoria and sexual/relationship subdomains. This could include developing further questions through community engaged inquiry and integrating them into the instrument. Further exploration of impacts of additional sociodemographic factors, such as rural versus urban status and regilious affiliation, could also provide further context to the interpretation of traumatic experiences among TGW. Additional work also needs to be done to determine how clinicians can use scores for each subdomain to clinically assess TGW patients in a meaningful manner.



Conclusion

The results of this study elevate the experiences of TGW in the US Deep South and provide insights into the trauma landscape that influences their daily lives. In addition to illuminating the variety and frequency of traumatic experiences among our sample and differences between White and non-White TGW, the survey demonstrated favorable psychometric characteristics of the subdomains measuring healthcare-related experiences, crime-related/general trauma experiences, and discrimination experiences. The other two subdomains (gender dysphoria experiences, sexual and relationship experiences) also provided important and clinically useful information for clinicians aiming to provide trauma informed SRH. These findings underscore the survey’s potential utility in addressing the unique needs of TGW populations in a trauma informed manner to improve their care and engagement in SRH settings and beyond.
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Introduction: The transgender population in the United States continues to experience disproportionately high HIV prevalence, and Black and Latina transgender women, in particular, account for more than half of the population’s new diagnoses. Uptake of pre-exposure prophylaxis (PrEP), the daily oral HIV prevention pill, among Black and Latina transfeminine adults has lagged. This community-engaged, HIV status-neutral study served as an initial investigation of Black and Latina/x/e transfeminine adults’ attitudes toward various long-acting formats of PrEP relative to the daily pill.
Methods: An online survey was conducted in Chicago, IL, in 2023 (N = 198). A multiple logistic regression analysis was conducted to identify factors associationed with the most highly preferred long-acting PrEP format. Second, we compared individuals who would be indicated for daily PrEP based on the 2021 CDC eligibility guidance with those reporting current uptake of the daily pill.
Results: Our findings indicate having a college degree or higher (adjusted odds ratio (aOR) = 6.73 [95% CI: 2.18–20.81], p < 0.001) and full-time employment (aOR = 2.70 [95% CI: 1.19–6.17], p = 0.018) were associated with reporting a preference for taking the monthly pill while controlling for age group, race, and sexual orientation. Second, those currently taking PrEP were disproportionately stably housed, and 54% reported no CDC-endorsed indications. The positive predictive value of the 2021 CDC PrEP eligibility guidance was 0.30.
Discussion: Similar to other populations vulnerable to HIV, social determinants of health were associated with a preference for the long-acting pill and with current uptake of the daily pill. These findings signal a need for additional research into innovative PrEP implementation strategies that mitigate the structural barriers that transfeminine adults face.
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Introduction

In the United States, transgender women (TW) remain vulnerable to HIV infection (1). According to the Centers for Disease Control (CDC), transgender people constituted 2%, or 671 cases, of all new HIV diagnoses in 2019, while transgender people are estimated to account for 0.6% of the total population (2, 3). Black TW represented 46% of those 671 new diagnoses (3). A longitudinal study (2017–2019) of young TW in San Francisco underscores the CDC findings; in the cohort of 337 18–24-year-old TW, a non-white racial identity, a history of incarceration, and a lack of health insurance were associated with increased HIV incidence (4). Similarly, a recent meta-analysis of 88 studies conducted between 2007 and 2018, estimated laboratory-confirmed HIV prevalence among TW at 14.2% and self-reported prevalence at 21%; the estimates were highest among Black and Latina TW at 44.2 and 25.8%, respectively (1).

To address these ongoing HIV disparities, in 2019, the federal government announced a national strategic plan, known as “Ending the HIV Epidemic” (EHE). To reduce new HIV infections by 90% by 2030, EHE’s prevention pillar aims to expand access to and uptake of antiretroviral HIV pre-exposure prophylaxis, known as PrEP (5). Determined efficacious as an oral pill taken daily (6–8), PrEP has played a critically effective role in primary HIV prevention among white gay men in the U.S. since it became widely available in 2014 (9, 10). PrEP has been less effective in real-world settings with other priority populations, such as Black and Latina transgender women, due to implementation challenges with uptake, adherence, and retention in care (5, 11, 12). Poverty and structural racism, which have shaped access to healthcare, have also driven disparities in PrEP uptake (12, 13). Notably, HIV testing, uptake of PrEP, and concentrations of PrEP medication remain lower among Black and Latina TW relative to other priority populations (11, 14–20).

Long-acting PrEP formulations represent a novel HIV prevention medication that may reduce new infections among Black and Latina transfeminine populations. Transfeminine is defined here as inclusive of multiple gender identities—for example, TW, non-binary, gender non-conforming, and woman—among individuals assigned male at birth but who do not identify as men. As of 2022, only a bi-monthly injectable format, i.e., cabotegravir, had been demonstrated effective with and available for TW (21), although a semi-annual injectable format was approved in June 2025 (22). Many other formats, such as the monthly oral pill and the transdermal patch, remain in the research pipeline. Some studies have highlighted transgender participants’ favorable perceptions of long-acting formats (23–27). At the same time, these studies and others have found that, such as the daily oral format, long-acting PrEP remains largely unacceptable to transgender populations due to PrEP stigma, mistrust in medicine, and concerns about contraindications with gender-affirming hormone therapies (23–27). The objective of this study was to assess Black and Latina/e/x transfeminine adults’ preferences for a range of long-acting formats of PrEP, if they were to become available, in relation to short-acting PrEP, the daily oral pill.



Materials and methods


Survey setting, social positionality, and sample

Howard Brown Health (HBH) is a large federally qualified health center (FQHC) located in Chicago, Illinois. Established in 1974, a small group of white, cisgender, gay medical students aimed to respond more effectively and compassionately to increasing sexually transmitted infections among gay men. In its first 25 years, HBH became a critical node for LGBTQ+ health research in the U.S. through participation in Hepatitis B vaccine trials and, subsequently, in the Multicenter AIDS Cohort Study. Acquiring FQHC status in 2015, care at HBH is accessible to patients of all sexual orientations and gender identities and continues to prioritize LGBTQ+ populations. In addition to primary care, HBH offers gynecological care, walk-in STI/HIV testing, behavioral health care, gender-affirming care and surgical navigation, and dental care. From 2011 to 2021, the FQHC’s number of unique patients grew four-fold from approximately 6,800–30,000. In 2023, 37,382 unique patients visited one or more of its 11 clinics located across the city of Chicago, and 2,479 were identified as TW, not including non-binary or gender-non-conforming patients assigned to male at birth.

The study team largely consisted of four HBH research staff who are queer, trans, and non-binary, and racially, three are white and two are Latinx. The team consulted quarterly with a Community Advisory Board (CAB) created specifically for this study. The CAB consisted of six transfeminine and one transmasculine Black and/or Latina/x adults, all of whom worked at Black- or Brown-, queer- or trans-led community-based organizations (CBOs). CAB meetings took place at CBOs, typically lasted 2–3 h, and included lunch or dinner together, and members were compensated at the rate of $50 per hour.

Between March and December 2023, the study team used purposive sampling to enroll 198 transfeminine adults. The final version of the survey and the recruitment materials were translated into Spanish so that Latina/e transfeminine adults who were not fluent in English could participate. In consultation with the CAB, the study team implemented the following inclusion criteria: HIV status neutrality, a Black and/or Latina/x/e transfeminine gender identity, ages 18–35, and currently living, working, socializing, or receiving services in the city of Chicago.



Data collection and measures

The study team employed multiple modes of recruitment: (1) in-person at community spaces located on the West and South Sides of Chicago; (2) via phone call, text message, or email to eligible HBH patients who had indicated in their electronic health record that they were willing to be contacted regarding participation in research; and (3) via passing flyers at HBH clinics and at community spaces. Upon the completion of a brief digital screening, staff contacted interested participants deemed eligible via email, phone, or in person to confirm their personhood and answer any questions. Subsequently, staff provided eligible participants with a unique link to the confidential survey housed in RedCap. Participants reviewed and provided digital informed consent before beginning, and upon completion, each received a $50 digital Visa gift card. Checks for survey completion and possible fraud via adversarial actors were conducted regularly by a study team member who looked for duplicate contact information that may have been missed during screening, completion times under 10 min, and contradictory response patterns. When potential fraud was identified, the study team analyzed indicators together to determine the validity of the survey.

Importantly, we collaborated with a University of Texas at Austin study team that launched a similar study, open to all Texan transgender and non-binary adults, and launched 1 year prior to ours. With their consent and collaboration, we used their survey instrument as a foundation and tailored it to this study’s objectives, sample population, and context (24). The survey was further revised based on two rounds of pilot-testing by CAB members and HBH’s Latinx Affinity Group. Both the CAB and the affinity group assessed the survey for legibility, culturally a0ppropriate and accessible language, and potentially psychologically harmful questions. For example, our CAB advised against using the standard Adverse Childhood Experiences Scale (ACES) due to potentially harmful and illegible language; the CAB found the Centers for Disease Control and Prevention (CDC) Behavioral Risk Factor Surveillance System (BRFSS) ACE module to be more acceptable and appropriate for the sample population.

Besides PrEP preferences, survey domains assessed sociodemographics, HIV-related sexual and behavioral health, mental health, social determinants of health, access to gender-affirming care, experiences with discrimination, trauma, and violence. To measure depression and anxiety, we included the Patient Health Questionnaire-9 item (PHQ-9) (28), omitting the suicidality question, and the Generalized Anxiety Disorder 7-item (GAD-7) (29). The Alcohol Use Disorders Identification Test (AUDIT) and the Drug Abuse Screening Test-10 (DAST-10) were used to measure substance misuse (30, 31), and the following scales were used to measure experiences with trauma, discrimination, and social support: Everyday Discrimination (32), BRFSS Adverse Childhood Experience module (33), the Sexual and Gender Minority (SGM) Adverse Childhood Events (34), the Multidimensional Scale of Perceived Social Support (35), and a modified version of the Medical Mistrust Multiformat Scale (36). Similar to Schnarrs et al., we used six items and replaced the term “medical authorities” with “medical professionals” (24).


Measures of PrEP attitudes and behaviors

To assess attitudes toward PrEP as an HIV prevention practice, we used the PrEP Stigma and Positive Attitudes Scale, consisting of two subscales (12). One subscale consists of seven questions that measure stigma held toward PrEP use, and the other subscale consists of three questions measuring positive beliefs held around PrEP use. To measure behaviors around the daily oral PrEP pill, we asked if participants had taken PrEP in the last 30 days and, if so, how many doses had they missed in the last 7 days, how they obtained PrEP, and if they experienced any side effects. Those not currently taking PrEP were asked if they had ever taken PrEP, and what their reasons were for not taking PrEP.



Primary outcome: preferred PrEP format

We measured respondents’ PrEP preferences in two ways. First, we used 5-point Likert scale (i.e., very likely, somewhat likely, neutral, somewhat unlikely, and very unlikely) to measure the likelihood of taking each type of long-acting PrEP as well as the daily oral PrEP. Each format was briefly described in terms of dosage frequency and modality. For example, “The PrEP intermuscular (IM) injection is administered in a clinic with a needle/syringe injected in the buttock every TWO MONTHS.” These statements were prefaced with the following guidance: “In this section we would like you to consider your interest in trying different types of long-acting PrEP that do not need to be taken as often or in the same way as the daily oral pill. Most of these types of long-acting PrEP are not yet available. In these examples, please assume each type would be available at low cost or no cost and have similar effectiveness against HIV and similar possible side effects as the current PrEP, the daily oral pill.” After completing the Likert scale, participants ranked their top three preferred PrEP formats as well as their least preferred PrEP format. Participants then selected reasons for each ranking and were also provided with a text box to explain each choice in their own words.



Secondary outcomes: PrEP eligibility/PrEP is recommended, and currently taking PrEP

Although HBH clinical protocol calls for prescribing PrEP to any HIV-negative, adult patient who requests PrEP, we measured PrEP eligibility based on the 2021 Centers for Disease Control and Prevention (CDC) PrEP Clinical Practice Guidelines (37). Participants were queried for sexual behaviors—receptive anal or vaginal sex—with cisgender male partner(s) in the past 6 months and the questions included (1) HIV status of partner(s)—negative, unknown, or positive—and, if positive, whether or not they are virally suppressed; (2) whether or not condoms were used consistently, and if they have ever had condomless anal or vaginal sex; and (3) if one had been diagnosed with and treated for an STI in the context of those recent sexual partnerships. In addition, we included questions regarding the following: (1) engagement in sex work ever, (2) engagement in sex work in the last 3 months, (3) substance use before/during sexual encounters, and (4) two questions about sexual partners expressing transphobic emotional or verbal abuse related to their bodies or gender identities during sexual encounters. These additional questions assess HIV risks that have been established as unique to transgender populations (15, 38). Questions regarding sharing needles as well as accessing post-exposure HIV prophylaxis (PEP) were also asked.

Finally, we conducted a secondary analysis to identify associations with individuals who reported the current use of PrEP. This analysis may provide additional insights into their preferences or dislikes for long-acting formats of PrEP.




Statistical analysis

As a status-neutral survey, we conducted statistical tests to compare distributions of sociodemographic characteristics between those who reported an HIV-negative status and those who reported living with HIV. Then, we excluded those living with HIV and assessed the HIV-negative group’s PrEP-related knowledge, attitudes, and behaviors, while comparing those who would be eligible for PrEP to those ineligible, according to self-reported responses to questions derived from CDC guidelines, plus transgender-specific HIV risk guidance (15, 38). We conducted bivariate and multiple logistic regression analyses to identify associations with the most preferred long-acting PrEP format. Finally, to evaluate the performance of CDC’s indications for identifying current users of PrEP, sensitivity (i.e., proportion on PrEP with any indication for PrEP), specificity (i.e., the proportion not on PrEP without any indication for PrEP), positive predictive value (PPV) [i.e., the probability that those on PrEP also reported PrEP indication(s)], and area under receiver operating characteristic (ROC) (i.e., a measure of overall performance for predicting who will be on PrEP) were calculated (15). Analyses were conducted in SAS Software, Version 9.4. The study was approved and deemed exempt by the Howard Brown Health Institutional Review Board (Study #23-238).




Results

Of 198 participants, 20.2% (n = 40) reported living with HIV (see Table 1). Compared to the HIV-positive respondents, those reporting an HIV-negative status were younger, had more formal education, were more likely to report a Bi+ sexual orientation, and had a racial/ethnic distribution higher in Latina/x and multiracial participants. Of the 52 Latina/x/e respondents, four took the survey in Spanish; one of the four was living with HIV, three others had tested negative within 6 months of taking the survey, and one reported currently taking PrEP. There were no significant differences (p < 0.05) between mean scores of HIV-positive and negative respondents for depression [7.5 (SD:7) vs. 6.3 (SD:7)], anxiety [7.1 (SD:6) vs. 6.1 (SD:6)], experiences with everyday discrimination [15.5 (SD:12) vs. 14.7 (SD:12)], medical mistrust [18.5 (SD:5) vs. 17.2 (SD:6)], and SGM Adverse Childhood Events [13.5 (SD:10) vs. 13.4 (SD:10)].


TABLE 1 Sample sociodemographic characteristics of transfeminine respondents to an online survey conducted in Chicago in 2023 regarding knowledge and experience with HIV pre-exposure prophylaxis medication—the daily pill—as well as preferences for longer-acting formats.


	Sample characteristic
	Total
	HIV status
	Test statistic



	HIV negative
	Living with HIV
	t-test
	p-value



	
N

	%
	
n

	%
	
n

	%
	
	



	198
	100.0
	158
	79.8
	40
	20.2
	
	

 

 	Mean age in years (SD) 	27.5 (4.6) 	 	27.2 (4.6) 	 	29.0 (4.1) 	 	−2.27 	0.02


 	Age groups 	 	 	 	 	 	 	chi-sq 	p-value


 	18–24 	48 	24.2 	43 	27.2 	5 	12.5 	4.28 	0.12


 	25–29 	76 	38.4 	59 	37.3 	17 	42.5 	 	


 	30–35 	74 	37.4 	56 	35.4 	18 	45.0 	 	


 	Race/Ethnicity 	 	 	 	 	 	 	 	


 	Black 	118 	59.6 	85 	53.8 	33 	82.5 	13.44 	0.004


 	Latina/x/e 	52 	26.3 	48 	30.4 	4 	10.0 	 	


 	Multi-racial 	25 	12.6 	23 	14.6 	2 	5.0 	 	


 	Unknown 	3 	1.5 	2 	1.3 	1 	2.5 	 	


 	Sexual orientation 	 	 	 	 	 	 	 	


 	Asexual 	4 	2.0 	2 	1.3 	2 	5.0 	10.84 	0.09


 	Bi+ 	90 	45.5 	76 	48.1 	14 	35.0 	 	


 	Gay 	31 	15.7 	22 	13.9 	9 	22.5 	 	


 	Straight 	44 	22.2 	33 	20.9 	11 	27.5 	 	


 	Lesbian 	11 	5.6 	11 	7.0 	0 	0.0 	 	


 	Same-gender loving 	8 	4.0 	7 	4.4 	1 	2.5 	 	


 	Questioning or unknown 	10 	5.1 	7 	4.4 	3 	7.5 	 	


 	Education 	 	 	 	 	 	 	 	


 	H.S. graduate or less 	75 	37.9 	55 	34.8 	20 	50.0 	10.79 	0.005


 	Some college 	80 	40.4 	62 	39.2 	18 	45.0 	 	


 	Bachelors or higher 	43 	21.7 	41 	26.0 	2 	5.0 	 	


 	Housing 	 	 	 	 	 	 	 	


 	Stable housing 	119 	60.1 	93 	58.9 	26 	65.0 	0.51 	0.48


 	Unstable housing 	79 	39.9 	65 	41.1 	14 	35.0 	 	


 	Employment 	 	 	 	 	 	 	 	


 	Full-time 	68 	34.3 	58 	36.7 	10 	25.0 	2.02 	0.16


 	Part-time or none 	130 	65.7 	100 	63.3 	30 	75.0 	 	





Italicized values reflect statistical significance at p < 0.05.
 

Among those reporting an HIV-negative status (n = 158), 43 (27.2%) reported currently using PrEP. Although a range of reasons were given for not using PrEP, most pertaining to the perception that the type of sexual partners engaged in the last 6 months or the number of them were inherently low risk (e.g., partner is virally suppressed, in a monogamous relationship, and not currently sexually active).

Although 43 respondents were currently taking PrEP, 76 (48.1%) of the HIV-negative respondents met the CDC’s criteria for a recommendation to take PrEP (see Table 2) (39). Of the 43 respondents currently taking PrEP, 23 (53.5%) reported behaviors that met the CDC criteria for PrEP. Currently, taking PrEP is not associated with meeting CDC criteria for PrEP. The three survey items querying for HIV risk behaviors unique to transgender adults (i.e., not part of the 2021 CDC guidelines)—sex work ever with a cis male, sex work with a cis male in past 3 months, and having experienced transphobic abuse with a sexual partner—were each positively associated with meeting CDC’s criteria for a PrEP recommendation. A PrEP stigma score > 3 was the only negative association with meeting criteria for CDC PrEP recommendation [OR = 0.28, 95% CI (0.09–0.92)].


TABLE 2 Self-reported PrEP-related knowledge, attitudes, and behaviors across two Black and Latina transfeminine subgroups: PrEP-recommended and PrEP-not-recommended per 2021 CDC clinical guidelines for PrEP.


	PrEP knowledge, attitude, behavior
	Total
	CDC recommends PrEP
	Odds ratio & 95% CI
	Test statistic



	HIV negative
	Yes
	No
	OR
	CI low
	CI high
	chi-sq
	p-value



	
N

	%
	
n

	%
	
n

	%
	
	
	
	
	



	158
	100.0
	81
	0.5
	77
	0.5
	–
	–
	–
	
	

 

 	PrEP stigma > 3


 	Yes 	16 	10.1 	4 	4.9 	12 	15.6 	0.28 	0.09 	0.92 	4.45 	0.035


 	No 	142 	89.9 	77 	95.1 	65 	84.4 	REF 	– 	–


 	PrEP poz attitd > 3


 	Yes 	125 	79.1 	64 	79.0 	61 	79.2 	0.987 	0.458 	2.127 	0.00 	0.974


 	No 	33 	20.9 	17 	21.0 	16 	20.8 	REF 	– 	–


 	HIV test (6 mo.)


 	Yes 	123 	77.9 	71 	87.7 	52 	67.5 	3.41 	1.51 	7.72 	8.70 	0.003


 	No 	35 	22.2 	10 	12.4 	25 	32.5 	REF 	– 	–


 	Heard of PrEP


 	Yes 	134 	84.8 	67 	82.7 	67 	87.0 	0.71 	0.30 	1.72 	0.56 	0.453


 	No 	24 	15.2 	14 	17.3 	10 	13.0 	REF 	– 	–


 	On PrEP (30 days)


 	Yes 	43 	27.2 	23 	30.3 	20 	24.4 	1.46 	0.72 	2.97 	1.11 	0.292


 	No 	115 	72.8 	53 	69.7 	62 	75.6 	REF 	– 	–


 	Sex work ever


 	Yes 	51 	32.3 	35 	43.2 	16 	20.8 	2.90 	1.43 	5.87 	8.77 	0.003


 	No 	107 	67.7 	46 	56.8 	61 	79.2 	REF 	– 	–


 	Sex work (3 mo.)


 	Yes 	17 	10.8 	14 	17.3 	3 	3.9 	5.15 	1.42 	18.72 	6.21 	0.013


 	No 	141 	89.2 	67 	82.7 	74 	96.1 	REF 	– 	–


 	Transphobic abuse


 	Yes 	56 	35.4 	35 	43.2 	21 	27.3 	2.03 	1.04 	3.95 	4.32 	0.038


 	No 	102 	64.6 	46 	56.8 	56 	72.7 	REF 	– 	–





Italicized values reflect statistical significance at p < 0.05.
 

One form of long-acting PrEP—the monthly oral pill—was preferable to the daily pill (see Figure 1). The top three choices based on mean Likert scores—the monthly pill (3.6), the daily pill (3.4), and the semi-annual injection (3.3), respectively—exceeded a mean and a median score of neutrality, or 3.0, but none exceeded 4.0. HIV-negative respondents’ mean Likert scores on all other long-acting formats skewed toward unlikely uptake if they were to become available. For the top choice, the monthly pill, 96 (60.8%) reported that they would be very likely or somewhat likely to take it if available. The ranked choices reflected similar results, with the monthly pill being the top choice (24.1%) and the top-performing second choice (20.9%), while the patch was the top-performing third choice (24.1%). Reasons for favoring the monthly pill over other formats included anticipated improved adherence, ease of use, less invasive, less painful, and more privacy afforded. As one participant noted in an open text field regarding the rationale for their top choice, the monthly pill offers “long lasting protection with the least amount of medical intervention.”

[image: Bar chart showing likelihood of using various contraceptive methods, with monthly pill rated highest for “very likely” at thirty-two percent and lowest for monthly ring at nine percent. Bars are divided into very unlikely, somewhat unlikely, neutral, somewhat likely, and very likely.]

FIGURE 1
 Bar graph of Likert score distribution on a scale of 1–5 of HIV-negative, Black, and Latina/x/e transfeminine survey participants (N = 158) that reflect their likelihood for taking a hypothetical long-acting format of PrEP as well as the existing short-acting format of PrEP, the daily pill in 2023. Included with each PrEP format descriptor is the mean score, along with its standard deviation in parentheses.


Invasiveness, pain, and inconvenience were the primary reasons selected and articulated for the least favored format of PrEP in both sets of rankings—the monthly, event-based ring. The notion of having to insert and extract the ring from one’s anal or vaginal cavity around sexual encounters was described as messy, inconvenient, and unreliable in the open text field. Similarly, having minor but potentially painful and invasive surgery, sitting in a clinic for hours for a bi-monthly transfusion, or wearing a potentially uncomfortable and noticeable patch were also articulated as reasons for ranking long-acting formats last. Many respondents also said that they do not like the pain of needles and intramuscular injections.

In bivariate logistic regression analyses (n = 158), both higher education and full-time employment were associated with reporting a likelihood of taking the monthly pill if available (see Table 3). Controlling for age group, race, and sexual orientation, having a college degree (aOR = 6.73 [95% CI: 2.18–20.81], p < 0.001) and full-time employment (aOR = 2.70 [95% CI: 1.19–6.17], p = 0.018) were associated with expressing a likelihood of taking the monthly pill if it were available.


TABLE 3 Frequency distributions and bivariate analysis of independent variables modeled as predictors of HIV-negative, Black, and Latina transfeminine survey participants’ (N = 158) reported likelihood to take long-acting PrEP in the form of a monthly oral pill and associated odds ratios (ORs) and 95% confidence intervals.


	HIV-negative
	Total
	Monthly PrEP Pill
	
	95% CI
	



	Sample characteristic
	
	
	Interested
	Not interested
	OR
	Lower
	Upper
	p-value



	
N

	%
	
n

	%
	
n

	%
	
	
	
	



	158
	100
	
96

	
60.8

	
62

	
39.2

	
–

	
–

	
–

	
–


 

 	Age groups


 	18–24 	43 	27.2 	22 	22.9 	21 	33.9 	REF 	– 	– 	0.3231


 	25–29 	59 	37.3 	38 	39.6 	21 	33.9 	1.727 	0.775 	3.848


 	30–35 	56 	35.4 	36 	37.5 	20 	32.3 	1.718 	0.764 	3.863


 	Race/Ethnicity


 	Black 	85 	53.8 	48 	50.0 	37 	59.7 	0.998 	0.394 	2.527 	0.4034


 	Latina/x/e 	48 	30.4 	34 	35.4 	14 	22.6 	1.868 	0.665 	5.247


 	Multi-racial 	23 	14.6 	13 	13.5 	10 	16.1 	REF 	– 	–


 	Unknown 	2 	1.3 	1 	1.0 	1 	1.6 	0.769 	0.043 	13.866


 	Bisexual +


 	Yes 	76 	48.1 	51 	53.1 	25 	40.32 	REF 	– 	– 	0.117


 	No 	82 	51.9 	45 	46.9 	37 	59.68 	1.677 	0.879 	3.202


 	Education


 	H.S. graduate or less 	55 	34.8 	24 	25.0 	31 	50.0 	REF 	– 	– 	0.0003


 	Some college 	62 	39.2 	36 	37.5 	26 	41.9 	1.788 	0.859 	3.725


 	Bachelors or higher 	41 	26.0 	36 	37.5 	5 	8.1 	9.300 	3.169 	27.291


 	Housing


 	Stable housing 	93 	58.9 	60 	62.5 	33 	53.2 	REF 	– 	– 	0.2482


 	Unstable housing 	65 	41.1 	36 	37.5 	29 	46.8 	0.683 	0.357 	1.305


 	Employment


 	Full-time 	58.0 	36.7 	46 	47.9 	12 	19.4 	3.833 	1.817 	8.087 	0.0004


 	Part-time or none 	100.0 	63.3 	50 	52.1 	50 	80.7 	REF 	 	


 	Tested for HIV (6 mo.)


 	Yes 	123 	77.9 	73 	76.0 	50 	80.7 	REF 	– 	– 	0.497


 	No 	35 	22.2 	23 	24.0 	12 	19.4 	0.762 	0.347 	1.670


 	PrEP taken (30 days)


 	Yes 	43 	27.2 	29 	30.2 	14 	22.6 	REF 	– 	– 	0.2943


 	No 	115 	72.8 	67 	69.8 	48 	77.4 	1.484 	0.710 	3.103


 	Medical mistrust


 	Yes 	59 	37.3 	36 	37.5 	23 	37.1 	REF 	– 	– 	0.9592


 	No 	99 	62.7 	60 	62.5 	39 	62.9 	1.017 	0.526 	1.969


 	PrEP Rx recommended


 	Yes 	81 	51.3 	50 	52.1 	31 	50.0 	REF 	– 	– 	0.7981


 	No 	77 	48.7 	46 	47.9 	31 	50.0 	1.087 	0.574 	2.059





Italicized values reflect statistical significance at p < 0.05.
 

Given the relative popularity of the daily pill compared to long-acting formats, we conducted an additional analysis of two HIV-negative subgroups—those currently taking PrEP (n = 43) and those who were not (n = 115). Sample characteristics did not differ overall, with one notable exception. First, those taking PrEP were disproportionately stably housed compared to those who were not currently taking PrEP (76.7% vs. 52.1%, p = 0.007). Nearly all those who were currently taking PrEP reported having had an HIV test in the last 6 months (90.7% vs. 73%, p = 0.024). However, there was no difference between groups in terms of being recommended for PrEP based on CDC guidance (currently on PrEP: 53.5% vs. not on PrEP: 46.1%, p = 0.408).

With similar levels of PrEP indicated based on CDC guidance, between those currently taking PrEP and those not taking PrEP, we calculated sensitivity, specificity, the PPV, and the AUROC. The CDC guidance had fair sensitivity (0.5349, 95%CI: 0.3858–0.684) and specificity (0.5391, 95%CI: 0.448–0.6302). In other words, 53% of participants taking PrEP had at least one indication for PrEP, while 54% of participants not taking PrEP had no indications for PrEP (see Table 3). The PPV (0.30) and AUROC (0.6256) also reflect the fair performance of CDC guidance in identifying respondents who were taking daily PrEP.



Discussion

Our study findings suggest that Black and Latina/x/e transfeminine adults’ current use of the PrEP daily pill, as well as their preferences for a long-acting PrEP monthly pill format over the daily pill, may be associated with social determinants of health (SDoH). Our sample had relatively high levels of full-time employment (37%) and higher education (65%), and these two social determinants may be key drivers of HIV prevention among Black and Latina/e/x transfeminine adults. A college degree (26%) was associated with HIV-negative status. Among HIV-negative respondents, a college degree, full-time employment, and having ever been tested were associated with reporting a likelihood of taking the monthly pill if it were to become available. In the U.S., full-time employment is the primary pathway to private healthcare insurance and access to care. Additionally, having stable housing was associated with the current uptake of the daily pill. However, the low prevalence of current PrEP uptake (27%) and potential uptake (60%) of a monthly PrEP pill is also consistent with the high prevalence of HIV (20%) in this Chicago sample and in the population of younger Black and Latina/x transfeminine adults across the United States. The relatively low mean Likert scores for these two most favored forms of PrEP—3.6 for the monthly pill and 3.4 for the daily pill—further highlight a possible need for additional HIV prevention resources.

These findings align with similar studies with transfeminine populations (15, 26) as well as ones (10, 25, 40) regarding other priority populations, where education, employment, and stable housing have been associated with PrEP uptake or preferences for long-acting formats over the daily pill. Structural factors appear to limit the reach and impact of efficacious biomedical and behavioral interventions, such as PrEP. The societal barriers to HIV prevention may explain why the 2021 CDC clinical guidance for effective PrEP prescribing did not perform much better than its chance at predicting who in our sample reported currently taking PrEP. At the same time, self-report does not constitute a clinical biomarker for identifying HIV vulnerability; additionally, providers such as Howard Brown Health provide PrEP to any HIV-negative patient who requests it. This harm reduction approach to HIV prevention provides critical reach, but more resources may be needed to reach those participants who were not currently taking PrEP but reported behaviors indicated for PrEP.

Overall, our sample had high mean scores related to trauma, discrimination, and mistrust in medical professionals and institutions. Such scores have been robust predictors of low utilization of healthcare and, combined with socioeconomic barriers to care, may help explain the low uptake of daily PrEP and the low likelihood of the future use of long-acting PrEP formats (12, 41). While we might liken our findings to a SDoH syndemics, other studies have identified a psychosocial and behavioral syndemics as a driver of HIV among TW: factors such as substance misuse, depression, childhood sexual abuse, and interpersonal violence have been linked to their HIV risk behaviors (42–44). The social facilitators of HIV prevention that we identified—employment, education, and stable housing—afford greater access to care and perhaps a greater understanding of PrEP as a prevention mechanism, as well as increased privacy and stability for taking and adhering to PrEP medication.

Community-engaged PrEP implementation strategy development may offer the most innovative and effective path forward. At a roundtable convened to discuss preliminary findings, community members expressed a dislike of condoms but also their preference for condoms over PrEP. PrEP requires a higher level of engagement with medical providers, clinical settings, and transit options perceived as potentially dangerous or threatening. In addition to community feedback, our CAB’s input was also a critical study element that helped build community, health literacy, and social support into this study and the participants. In particular, the shift to status-neutral eligibility criteria eliminated the study’s role in perpetuating the stigma of living with HIV through exclusion from our study. The same could be said for the shift from transgender women to a broader transfeminine gender identity eligibility criterion. In the future, studies like these, and especially implementation science studies, should consider ways to enhance the participation of Black and Latina transfeminine individuals who are living with HIV and their contributions of knowledge and lived experience.

Ideally, Black and Latina transfeminine people can play a larger role in the entire research process, not just as survey participants or CAB members. More robust university-community partnerships to build research capacity within communities are critical to implementation science and health equity. For example, one CAB member is currently an inaugural community research fellow at a local university’s school of medicine. Both funders and research institutions have begun to prioritize community-engaged research as well as its complexity in relation to executing reliable and valid process and outcome measures of community engagement. To this end, a compelling conceptual framework to guide the identification and specification of mechanisms between structural drivers and lived experience at marginalized intersections will help overcome these challenges with measurement and research equity (45).

Our study is not without limitations. Sampling was purposive, and the survey was cross-sectional and self-administered; this study design limits generalizability, and causality cannot be inferred. In addition, the survey was conducted during a time when the research team’s institution was experiencing highly publicized labor issues. These issues impacted staff’s internal relations as well as external relations with transgender communities and transgender communities of color, in particular. A measure of mistrust in research may help identify the impacts of any mistrust generated by research contexts, teams, or institutions. In addition, when the survey launched, only one of the long-acting formats of PrEP was available—the bimonthly injection—and, therefore, the other options were, and largely remain, hypothetical medications that have to be imagined as real. It is somewhat not surprising then that the most preferred long-acting formats were the most cognitively accessible ones; the monthly oral pill and the semi-annual injectable were the only formats that competed with the daily pill. The status-neutral inclusion criterion required excluding those living with HIV from the sections regarding PrEP and reduced our statistical power to detect differences and effect sizes in the sample. As a late modification, it also prevented us from modifying the survey to leverage more fully the knowledge and insights of those participants living with HIV.



Conclusion

With current waves of anti-transgender and anti-diversity policies sweeping across the United States, social determinants of HIV prevention such as access to care, housing, employment, as well as education may become even more inaccessible. Transgender populations, most vulnerable to HIV, discrimination, and violence, will need more than biomedical interventions, such as short- and long-acting PrEP, to end HIV incidence. Innovative interventions and community-engaged implementation science research are needed to ensure access to life-preserving biomedicine as well as the community and social supports that will enhance their health and wellbeing.
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Background: Trans, Travestis, and Gender-Diverse (TTGD) populations in Latin America face substantial barriers to equitable healthcare. Travesti refers to a regionally specific gender identity with distinct cultural and political meanings.
Objective: This scoping review aimed to map and characterize the literature and factors influencing access to health services and goods (such as medicines, diagnostic tests, and other resources for these populations).
Methods: Following Joanna Briggs Institute (JBI) methodology and Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) guidelines, a comprehensive search was conducted in SciELO, PubMed, LILACS, Web of Science, and Scopus. Paired screening and data charting were guided by a multidimensional access framework encompassing enabling and disabling factors, health needs, and individual behaviors. Inclusion criteria comprised primary studies on healthcare access for TTGD people in Latin America.
Results: A total of 115 studies were included, all published between 2007 and 2024, although no publication date restrictions were applied. Disabling factors included undertrained professionals, pathologizing protocols (e.g., requiring diagnoses to access gender-affirming services), institutional transphobia (e.g., disrespect of social names and pronouns), limited funding for gender-affirming care, fragmented services, weak integration with primary care, inconsistent recognition of social names, and geographic or regional access gaps. Health needs were often unmet. Normative needs included gender-affirming procedures, hormone management, and comprehensive care. Felt needs encompassed humanized care, access to medicines and prostheses, chronic disease management, and psychological support. Expressed needs included emergency care and vaccination. Individual health behaviors reflected resilience and adaptation. Economic vulnerability and systemic exclusion (e.g., denial of care in public health facilities and cisnormative protocols) led many to avoid formal care and seek informal, peer-based, or self-managed alternatives. Access-enabling strategies included services involving TTGD professionals and inclusive policies, mostly implemented at municipal or institutional levels, promoting safe spaces, non-trans-pathologizing care, autonomy, and user collaboration.
Conclusion: The findings highlight the importance of inclusive policies addressing cis-heteronormative norms and fostering community participation at all levels of healthcare, particularly in primary care. Key pathways to achieving equitable healthcare include structural reforms, investment in provider training, and the adoption of depathologized, rights-based models centered on TTGD leadership.
Systematic review registration: osf.io/4zvse.
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1 Introduction

Trans, Travestis, and Gender-Diverse (TTGD) people face persistent barriers to healthcare access (1–5). Beyond general health needs, TTGD populations often require gender-affirming services such as hormonization and body modification procedures (6). However, access to these services is often limited due to unmet health needs and experiences of discrimination (1–3, 5, 7, 8).

Trans, Travestis, and Gender-Diverse (TTGD) individuals have a gender identity that differs from the gender assigned at birth. This review adopts the term “TTGD people” as essential to a decolonial perspective, highlighting the political and cultural relevance of regional terminology and the plurality of identities, while acknowledging potential interpretive differences for international audiences. “Trans” is an umbrella term encompassing multiple gender identities. Although “Travesti” may carry pejorative connotations in certain contexts, in Latin America, it designates a specific transfeminine identity with distinct cultural and political significance. The term “Gender Diverse” refers to individuals whose gender identities or expressions diverge from binary gender norms (9, 10). In this regional context, “hormonization” denotes the use of hormones to affirm gender diversity as a human right and to contest the biomedical pathologization of Trans bodies (11).

Latin America presents a unique context for understanding healthcare disparities among TTGD populations. Although several countries have recognized health as a universal right and adopted policies to support TTGD healthcare, such as Brazil's National Policy for Comprehensive LGBT Health (12), Argentina's Gender Identity Law (13), and Uruguay's Ley Integral para Personas Trans (14), structural challenges persist, including fragmented health systems, underfunding, regional disparities (15, 16), and high levels of violence against TTGD people. The region accounts for over 70% of reported murders of Trans individuals worldwide (17). TTGD people also frequently face institutional discrimination in healthcare settings, including misgendering, disrespect, and denial of care (2, 18–20).

Previous reviews have examined aspects of TTGD healthcare, but important limitations remain. Many focus solely on Brazil, specific levels of care, or primarily on lesbian, gay, and bisexual populations, with limited attention to trans experiences (2, 5, 21–23). Even in global reviews including Latin America, the region is often subsumed within broader international contexts, limiting depth and specificity (3, 4, 23, 24). Consequently, comprehensive knowledge on how access to healthcare for TTGD people is framed, discussed, and studied across Latin America remains limited.

A scoping review is particularly suited to map these patterns and gaps, identify key concepts and types of evidence, and provide a comprehensive overview of this complex, underexplored area (25).

This study's framework was guided by Andersen's Behavioral Model of Health Services Use due to its multidimensional perspective on healthcare access, encompassing both individual and contextual factors (26), and is recognized as the most important and frequently cited theoretical model in this field of research (27). We adapted selected components, particularly enabling factors, with the dimensions of information, acceptability, and adequacy proposed by Soares (28) and Sanchez and Ciconelli (29), alongside an expanded concept of health needs based on Bradshaw (30), to provide a comprehensive, context-sensitive lens for examining health access among TTGD populations in Latin America. By mapping populations, countries, and factors influencing healthcare access, this review provides an overview of the current state of knowledge, highlights research gaps, and informs context-sensitive approaches to healthcare provision and policy discussions grounded in the realities of TTGD communities in the region. Anticipated limitations include language restrictions, potential publication bias, and heterogeneity across included studies, which may affect the completeness and comparability of the evidence.



2 Methods

We conducted a scoping review using a systematic and structured approach to comprehensively map the existing literature, characterize factors related to, and identify knowledge gaps regarding access to healthcare services and goods for TTGD people in Latin America. The guiding question for the review was “What are the characteristics of the scientific literature and the factors related to access to health services and goods for TTGD people in Latin America?” The Population, Concept, and Context framework guided the review, defining Trans, Travestis, and Gender-Diverse people as the Population, healthcare access as the Concept, and Latin American health services as the Context.

The methodology followed the Joanna Briggs Institute (JBI) Manual for Scoping Reviews guidelines (25) and adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist (31), ensuring a rigorous and transparent process across all stages of the review. The research protocol was developed and prospectively registered on the Open Science Framework (osf.io/4zvse) before conducting the review, with updates made as necessary (32).


2.1 Search strategy

A comprehensive search was conducted between May 5 and 9, 2024, across the SciELO, PubMed, LILACS, Web of Science, and Scopus databases. Controlled vocabularies (DeCS/MeSH) and relevant keywords, including synonyms, were used to maximize the retrieval of studies focused on Latin America. Searches were carried out in English, Portuguese, and Spanish, with no date restrictions. The process followed the JBI three-step strategy: initial identification of terms, expanded database searches, and screening of included studies' reference lists. Full search strategies are available in Supplementary material.

The strategy was designed to map the literature on access to health goods and services for TTGD people living in Latin America. Boolean operators and tailored strings were adapted to each database. In LILACS and SciELO, DeCS terms and commonly used keywords were combined in strings written in Portuguese, Spanish, and English. In PubMed, MeSH terms and common English keywords were used. For Web of Science and Scopus, English strings included synonyms and entry terms from MeSH. In databases not specifically focused on Latin American research, geographic delimiters such as regional MeSH terms or the explicit names of Latin American countries were included to refine the scope. The search strategy applied no date filters.



2.2 Study selection

Duplicates were removed using EndNote software and manual checks. Prior to screening, a calibration exercise was performed to ensure at least 75% agreement between reviewers. Subsequently, two reviewers independently screened titles, abstracts, and full texts. Any discrepancies were resolved through consensus or by consulting a third reviewer. Inclusion criteria were:

	(a) studies addressing access to healthcare goods and services for TTGD or Lesbian, Gay, Bisexual, Trans, Queer, Intersex, Asexual, Pansexual, Non-binary, and other (LGBTQIAPN+) populations, with findings specifically reported for TTGD participants; thus, studies in which TTGD data could not be separated from broader LGBTQIAPN+ data were not included;
	(b) primary research, including empirical qualitative, quantitative, and mixed-methods studies, excluding reviews, commentaries, editorials, or opinion pieces;
	(c) availability of abstracts to allow screening; and
	(d) participants residing in Latin American countries.

Gray literature and policy reports were not included, as they did not meet criterion (b); as the review aimed to analyze peer-reviewed scientific evidence. These criteria ensured a focus on original evidence addressing healthcare access for TTGD people in the region and supported the feasibility of the screening process, in line with JBI guidance (25).

The search yielded 954 records, of which 272 duplicates were removed. A total of 682 titles and abstracts were screened, and 185 full-text articles were assessed for eligibility. Of these, 497 were excluded during title and abstract screening and 95 during full-text review based on the eligibility criteria. Most exclusions occurred because TTGD-related results could not be distinguished from those of the broader LGBTQIAPN+ population (criterion a) or because the records did not constitute primary research (criterion b). A total of 90 studies were included through database searches and an additional 25 through reference screening, resulting in 115 studies. Among the excluded records, eighteen retrieved through the search and published between 1994 and 2006 were also removed during screening for not meeting the eligibility criteria, mostly due to criterion a. This helps explain why all included studies were published from 2007 onward. The full flow of identification, screening, and inclusion is presented in the PRISMA-ScR diagram (Figure 1).


[image: Flowchart illustrating the PRISMA process for identifying studies, showing records from five databases totaling nine hundred fifty-four, with sequential exclusion steps leading to one hundred fifteen studies included in the review after screening and eligibility assessment.]
FIGURE 1
 PRISMA-ScR flow diagram illustrating the study selection process.




2.3 Data charting and analysis

Data charting was conducted independently by pairs of reviewers using a standardized Excel® sheet, with consistency ensured through pilot testing (25). Extracted data included study characteristics, population, methodology, and dimensions based on the conceptual framework integrating Andersen's Behavioral Model (26) with further health access domains (28, 29). Information on the first author's field of graduation was obtained by consulting scientific platforms (ORCID, ResearchGate, and CNPq Lattes Curriculum) and official institutional websites, and authors were contacted when additional information was required.

Data charting was conducted using three tools: a general data form for all studies and specific forms for qualitative and quantitative data. Mixed-methods studies were extracted using both forms, ensuring that all relevant data were captured appropriately.

A general data charting form was developed to capture essential descriptive and contextual information from each included study. This form comprised variables related to study identification (e.g., title, authors, year, journal, and language), methodological features (e.g., study design, type of research, and population), and contextual characteristics (e.g., authors' institutional affiliation, country, and funding source). It also included fields to specify whether the study addressed health goods and services for Trans people exclusively or for both Trans and cis populations, as well as the level of healthcare involved. Finally, the form recorded details on population subgroups, such as transfeminine, transmasculine, and gender-diverse participants, ensuring comprehensive mapping of the study's scope and context.

Data charting templates and examples are provided in Tables 1, 2 (qualitative data). The quantitative extraction form retained the same core categories as the qualitative template, excluding qualitative methodological details. In addition, it included variables specific to quantitative studies (Table 3).

TABLE 1 Data charting template for qualitative studies.	Authors	Year	Enabling factors
	Availability/ Accessibility	Payment Capacity/ Financing	Information	Acceptability	Adequacy
	Users	HCP	Users	HCP	Users	HCP	Users	HCP
	Engelman M.	2007	Sex workers face difficulty accessing services during the day; assigned to men's wards; social names not respected. Health exclusion and self-exclusion related to stigmatization and discrimination are present in Mental Health Services	ND	Participants can often afford healthcare, but structural vulnerabilities, labor exclusion, and gender-based discrimination limit access to private coverage or funding for body-related care	ND	ND	ND	Experience stigma, rejection, and poor treatment in health services; some report being unfairly associated with HIV due to assumptions about Trans identity	ND	ND
	Arán M, Zaidhaft S, Murta D.	2008	Reported delays and scheduling difficulties for gender-affirming surgeries due to institutional barriers	ND	ND	ND	ND	ND	Users generally accepted the outcomes of gender-affirming surgery and felt satisfied with the results, despite experiencing institutional barriers, occasional complications, or the need for additional care	ND	ND

HCP, Healthcare Professionals; ND, Not described.


TABLE 2 Extended data charting template for qualitative studies.	Health needs	Individual health behaviors	Results summary	Qualitative methodological details
	Normative	Felt	Expressed	Comparative	Users	HCP
	ND	ND	ND	ND	Use of medications without endocrinological supervision, application of industrial silicone, and avoidance of health services	Authoritarian care with biomedical logic, without qualified listening. Lack of qualifications to treat travestis. Discrimination, stigma, and violence when treating users due to their gender identity, living with HIV, or being a sex worker	Participants reported barriers to accessing healthcare and reduced quality of care, including stigma and discrimination linked to gender identity and HIV status. Misconceptions among professionals contributed to exclusionary practices, leading to both institutional and self-exclusion from services	ND
	Gender-affirming surgeries	Some participants identified gender-affirming surgery as a need, although this was strongly influenced by healthcare providers and did not reflect the priorities of all users	ND	ND	ND	Pathologization of Trans identities (psychiatric care for the diagnosis of transsexualism as a prerequisite for surgery)	Participants' experiences highlight how social exclusion and non-acceptance of gender diversity, rather than individual pathology, create distress. Challenges reflect broader limitations of rigid sex and gender classification systems and their exclusionary impact on Trans and gender-diverse people	ND

HCP, Healthcare Professionals; ND, Not described.


TABLE 3 Specific categories of data charting template for quantitative studies.	Authors	Year	Procedures	Method details	Intervention	Duration of intervention	Analysis categories (outcomes)
	Galea, J. T., Kinsler, J. J., Salazar, et al.	2011	Observational Analytical	Cross-sectional	NA	NA	PrEP acceptability
	Bittencourt, D., Fonseca, V., Segundo, M.	2014	Observational Descriptive	Cross-sectional	NA	NA	Search for health services and perception of quality of care

NA, Not Applicable.


The conceptual framework also underpinned the analysis. A detailed rationale for the theoretical foundation is provided in Supplementary material. Data were summarized using a basic deductive content analysis, consistent with JBI guidance (25). Extracted findings were independently categorized by each researcher according to the predefined framework rationale, with continuous comparison and without reinterpretation. This approach enabled a structured mapping of the evidence while respecting the methodological diversity and heterogeneity of the included studies.

Frequency counts were used to quantify the occurrence of publications by country, research methods, target populations, and other key elements within the literature. The geographic distribution of included studies was visually represented using Datawrapper (33).

Results are presented in tables and figures detailing study characteristics and dimensions related to healthcare access. Additionally, narrative summaries were provided within predefined sections aligned with the conceptual framework.




3 Results

A total of 954 records were identified across all databases searched, resulting in 115 studies included in the review. Information on records found in each database, duplicate removal, and the screening process is presented in the PRISMA-ScR flow diagram (Figure 1).


3.1 Study characteristics and findings

The 115 primary articles addressing health access for TTGD people in Latin America were published between 2007 and 2024.

There is a clear upward trend in publications beginning around 2013, with some yearly fluctuations and a peak of 18 studies in 2022 (Figure 2). The linear trendline indicates a strong positive correlation (R2 = 0.832), projecting continuous growth through 2023. However, there was a notable decline in the number of reports in 2023. Data for 2024 was incomplete since the search was limited to May 2024; therefore, excluded from the trendline analysis. The exponential trendline, calculated up to 2022, shows the strongest fit (R2 = 0.937) and highlights that the publication rate followed an exponential growth pattern until that year. After 2022, the trajectory shifted to a linear trendline, which provides a more accurate representation of the overall pattern through 2023.


[image: Line chart showing the number of reports per year from 2008 to 2023, with blue points representing annual data, an orange linear trend line, and a green exponential trend line, both indicating overall upward trends.]
FIGURE 2
 Number of reports per year. Annual distribution of reports (n) addressing access to health services and/or health products by TTGD populations in Latin America, from 2007 to 2024. Blue dots represent the number of reports per year, connected by a solid blue line until 2023 and a dashed line for 2024, reflecting incomplete data not included in the trendline calculations. The yellow line shows the linear trendline up to 2023 (R2 = 0.832), and the green line indicates the exponential trendline up to 2022 (R2 = 0.937).


The geographical distribution of included studies (Figure 3) illustrates a strong concentration of publications in Brazil and Argentina, which account for over 80% of all records. This suggests that research on Trans health access in Latin America remains uneven, with limited representation from Central America and smaller South American countries, highlighting a geographic bias that should be considered when interpreting the regional scope of the findings. A total of 64 research institutions were identified, located mainly in Argentina, Brazil, and Colombia, with studies widely dispersed among them. Fundación Huésped led with 6.9% of publications, followed by Universidade Federal da Bahia, Pontificia Universidad Javeriana, and Faculdade de Ciências Médicas da Santa Casa de São Paulo, each with 4.3%.
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FIGURE 3
 Geographic distribution of included studies (n = 115) on access to health services and/or health products for TTGD populations in Latin America. Darker shades indicate a higher proportion of studies conducted in each country. No studies were identified in countries shaded in gray. Figure generated using Datawrapper (33).


The objectives, countries, types, and findings of the studies are presented in Table 4. Each article has been assigned a reference number (column “N”), which will be used to refer to the respective study throughout the Section 3.

TABLE 4 Study characteristics and findings.	N°; Authors, year; Country	Study method	Objective	Results summary	References
	1; Engelman, 2007; Argentina	Qualitative	To identify key factors that hinder or facilitate access to health services and dignified care for sex workers, within the context of HIV/AIDS and other STIs, focusing on CABA	Participants reported barriers to healthcare access and reduced care quality, including a widespread misconception among professionals linking mental health conditions to HIV/AIDS. This view often misinterprets Travestis' behaviors as inherent issues, reinforcing stigma and gender discrimination, and contributing to institutional and self-exclusion	(34)
	2; Arán, Zaidhaft, Murta, 2008; Brazil	Qualitative	To explore how trans identities are understood in health practices and examine the diversity of trans narratives	Trans identities were associated with profound suffering, not only from gender incongruence but primarily due to social marginalization. The study highlights the inadequacy of current sex/gender classifications, which rely on exclusionary frameworks shaped by prevailing cultural norms	(35)
	3; Müller, Knauth, 2008; Brazil	Qualitative	To analyze the perceptions, emotions, and challenges Travestis face in accessing health services and receiving equitable care	Ten central themes emerged: language, body, discrimination, hospitalization, healthcare services, medications, HIV/AIDS, prejudice, coping strategies, and symbolic/physical violence. Findings emphasized the urgent need for professional training to counter the marginalization of Travestis, which poses serious public health risks	(36)
	4; Bones Rocha et al., 2009; Brazil	Qualitative	To describe how Travestis, transgender, and gender diverse individuals perceive the care received through Brazil's Public Health System (SUS)	Identified themes included homophobia, reception and humanization, healthcare access, and system improvement suggestions. Participants noted the lack of provider preparedness and emphasized the use of social names as a key inclusion measure. Despite public policies, SUS principles were seen as inconsistently upheld	(37)
	5; Galea et al., 2011; Peru	Qualitative and Quantitative	To assess the acceptability of Pre-Exposure Prophylaxis (PrEP)	High acceptability was linked to perceived efficacy, low side effects, and affordability. Concerns included potential risk compensation, stigma, discrimination, and mistrust of healthcare providers	(38)
	6; Boyce et al., 2012; Guatemala	Qualitative	To identify barriers to sexual health services among gay, bisexual, heterosexual men, and trans individuals in Guatemala City, to inform service improvement	Public clinics were most used for affordability and accessibility, though many participants experienced discrimination, confidentiality breaches, and distrust. Trans participants preferred inclusive environments. Key barriers included discrimination, HIV fear, cost, and lack of social support	(39)
	7; Sampaio, Coelho, 2012; Brazil	Qualitative	To examine the gender affirmation process from the perspectives of four individuals	Surgical and hormonal procedures and civil name changes were seen as essential for well-being. Major barriers included long SUS waiting lists, pre-op requirements, high private clinic costs, and legal limitations on identity documentation	(40)
	8; Santos, 2013; Brazil	Qualitative	To understand how the NIAT hormonalization program functioned, the experiences of trans participants, and the views of those wishing for its return	Participants described limited dialogue with healthcare teams regarding hormone dosing and the imposition of rigid biomedical models. These conflicts highlighted the need to recognize trans identities as lived experiences rather than narrowly defined by medical protocols. Access to hormones was often prioritized over surgery	(41)
	9; Bittencourt, Fonseca, Segundo, 2014; Brazil	Qualitative and Quantitative	To explore LGBT individuals' perspectives on healthcare access, considering the impact of living in slums	Access difficulties were linked to confidentiality breaches, discrimination, and personal beliefs about care. Health professionals showed resistance to discussing sexual diversity and struggled with their own biases, perpetuating silence on the topic	(42)
	10; Báez, 2014; Colombia	Qualitative	To understand transgender individuals' experiences with healthcare providers in Bogotá	Access barriers included provider shortages and stigmatizing attitudes toward trans identities. Some sought care for safe gender affirmation, while others turned to self-medication. Psychological support was valued but often inconsistent. Findings revealed a tense and contradictory relationship with health services	(43)
	11; Sánchez, Casquero, Chávez, Liendo, 2014; Peru	Qualitative and Quantitative	To assess knowledge, usage, side effects, information sources, access, and adverse effects of hormone use among transfeminine individuals, along with sociodemographic data	Few participants received medical guidance—only 11.8% had prescriptions, and 5.9% reported pharmacist guidance. Most (65.9%) relied on friends. Pharmacies were the main access point. Common side effects included breast tenderness, weight gain (88.2%), and reduced libido/erection (58.8%). The most used hormone was intramuscular dihydroxyprogesterone with estradiol (47.1%)	(44)
	12; Socías et al., 2014; Argentina	Quantitative	To identify individual, structural, and environmental factors linked to healthcare avoidance among trans women in Argentina	40.7% avoided care due to their gender identity. Associated factors included police violence, internalized stigma, discrimination by providers or patients, and residence in Buenos Aires. Health insurance reduced avoidance	(8)
	13; Socías et al., 2014; Argentina	Quantitative	To examine factors influencing engagement with Argentina's Gender Identity Law among trans women	57.5% obtained new gender-congruent IDs. Prior healthcare discrimination and undergoing gender affirmation procedures were positively associated with this engagement	(45)
	14; Souza, Signorelli, Coviello, Pereira, 2014; Brazil	Qualitative	To present the therapeutic itineraries of Travestis in Santa Maria, Rio Grande do Sul	Participants largely avoided formal health services, preferring Afro-Brazilian religious spaces, perceived as nonjudgmental and protective regarding body modifications and sexual orientation	(46)
	15; Aguayo-Romero et al., 2015; Colombia	Qualitative and Quantitative	To analyze how personal and social factors affect gender affirmation and body modification among trans people in Bogotá	Peers on social media provided hormone and injection information and services, often with adverse effects. Procedures occurred outside formal care due to access barriers, stigma, community norms, and individual choices	(47)
	16; Souza et al., 2015; Brazil	Qualitative	To examine how violence experienced by Travestis relates to their healthcare trajectories	Narratives revealed systemic violence—from families to institutions—enforced through rejection of bodily difference, including within health services	(48)
	17; Petry, 2015; Brazil	Qualitative	To understand trans women's experiences with hormonalization and gender affirmation processes within SUS	Participants met SUS criteria and reported satisfaction with outcomes despite some complications. Many self-medicated before formal access. Diagnosis as a “trans person” was a prerequisite	(49)
	18; Roger et al., 2015; Brazil	Qualitative	To analyze transgender people's access to primary health care considering social vulnerability	Discrimination and resistance to using social names limited access. Care was often stigmatizing, and providers were unprepared. Safety was reported only in a trans-specific outpatient clinic	(50)
	19; Souza, Pereira, 2015; Brazil	Qualitative	To present health care experiences of Travestis in Santa Maria, RS	Travestis avoided institutional care, favoring Afro-religious houses for their inclusive, nonjudgmental support of body modifications and gender identity	(51)
	20; Barrington et al., 2016; Guatemala	Qualitative	To identify factors shaping HIV diagnosis timing, care linkage, and retention	MSM and trans women were disproportionately affected. Fear of HIV's physical and social impacts delayed testing and care. Stigma and limited job opportunities hindered retention; NGO testing improved early diagnosis	(52)
	21; Lima, Cruz, 2016; Brazil	Qualitative	To explore how testosterone use shapes trans men's identities and healthcare experiences	Public services were seen as unwelcoming, rigid, and protocol driven. Biomedical models dominated care, focusing on diagnosing and confirming trans identities through fixed surgical and hormonal paths	(53)
	22; Neer, 2016; Argentina	Qualitative	To identify obstacles and facilitators in implementing the Gender Identity Law by gender-affirming health professionals in Buenos Aires and La Plata (2012–2015)	Professionals created local strategies to comply with the law amid bureaucratic and resource limitations, while also facing tensions with trans users	(54)
	23; Rocon et al., 2016; Brazil	Qualitative	To examine barriers faced by trans people in Greater Vitória/ES when accessing SUS services	Key barriers included disrespect for social names, discrimination, and the diagnostic requirement for gender affirmation, which obscures heteronormativity's role in marginalization	(55)
	24; Tagliamento, Paiva, 2016; Brazil	Qualitative	To analyze trans people's access to Brazil's public health system under new policies	Services applied gender stereotypes and stigmatizing models, especially where staff were untrained, perpetuating unsafe care outside the public system	(56)
	25; Bustamante et al., 2017; Peru	Quantitative	To evaluate access and availability of HIV self-testing among MSM and trans women in Peru	Self-tests were accepted but often unavailable or costly. Only clinical-use kits—lacking user instructions—were sold in pharmacies, posing major barriers	(57)
	26; Ferreira et al., 2017; Brazil	Qualitative	To explore Travestis' healthcare experiences within SUS in Teresina-PI	All participants reported discrimination. Services reflected broader societal marginalization, demanding stronger integration, professional training, and critical reflection on exclusionary dynamics	(58)
	27; Budhwani et al., 2017; Dominican Republic	Quantitative	To profile transgender female sex workers in the Dominican Republic and assess HIV knowledge, stigma, and condom use	Low HIV knowledge and high stigma correlated with lower condom use, especially with regular partners. Over 73% reported difficulties accessing healthcare	(59)
	28; Ortega et al., 2017; Argentina	Qualitative	To analyze waiting experiences for hormonization among trans people in Buenos Aires public hospitals	Waiting times and fragmented care systems hindered treatment. Class and gender asymmetries shaped these experiences, and provider attitudes often reinforced stigma despite legal depathologization	(60)
	29; Pinto et al., 2017; Brazil	Qualitative	To assess transgender women's views on access, stigma, and treatment in gender affirmation	Medicalization dominated care, excluding patients from decisions. Although seen as natural by professionals, trans women accepted stigma to access needed services	(61)
	30; Pinto et al., 2017; Brazil	Qualitative and Quantitative	To estimate industrial liquid silicone (ILS) use among Travestis and transgender women and related factors	ILS use was high, often initiated early, especially among Travestis with low education. Nearly half had undergone the procedure, often with health consequences	(62)
	31; Sehnem et al., 2017; Brazil	Qualitative	To explore nurses' perspectives on primary care provided to Travestis	Primary care was not a viable entry point due to unprepared services. Care initiatives were rare, fragmented, and mostly driven by individual nurse efforts	(63)
	32; Costa et al., 2018; Brazil	Quantitative	To address transgender and gender-diverse people's health needs and access barriers in Brazil	Discrimination, misinformation, and poorly designed policies limited access. Discrimination increased service avoidance 6.7-fold. Many lacked providers support and used hormones unsupervised	(6)
	33; Costa et al., 2018; Brazil	Quantitative	To investigate HIV-related health needs and access barriers among Brazilian trans and gender-diverse people	Though 63.7% had tested for HIV, many lacked status knowledge, and 71% were unaware of PEP. Stigma and prejudice discouraged testing and care engagement	(64)
	34; Jalil et al., 2018; Brazil	Quantitative	To assess PrEP knowledge and willingness to use it among trans women in Rio de Janeiro and identify associated factors	Awareness was low, but willingness was high. About 70% of HIV-negative trans women met PrEP eligibility criteria by CDC and Brazilian Ministry of Health standards	(65)
	35; Marcela-Domínguez, Ramírez, Arrivillaga-Quintero, 2018; Colombia	Quantitative	To examine access to preventive, curative, and specialized health services among transgender women in Cali, Colombia	Participants reported limited access, poor living conditions, high out-of-pocket costs, and absence of services for body modification or psychosocial support	(20)
	36; Ferreira, Pedrosa, Nascimento, 2018; Brazil	Qualitative	To understand access and comprehensive care dimensions from a gender diversity perspective	Barriers included a heteronormative biomedical model, disregard for chosen names, and lack of specialized services	(66)
	37; Zalazar et al., 2018; Argentina	Qualitative	To explore contextual, social, and individual barriers and facilitators to healthcare—especially HIV services—and intervention acceptability	Contextual barriers included long waits; social barriers included stigma from providers and peers. Self-exclusion and anticipated stigma led to self-medication. Peer support facilitated access	(67)
	38; Donoso, Nuñez, Parra-Villarroel, 2018; Chile	Qualitative	To explore trans users' experiences with gender identity recognition in the Chilean health system	Systemic disregard for trans identities hindered access. However, care at the national transgender health hospital improved participants' quality of life	(68)
	39; Neer, 2018; Argentina	Qualitative	To analyze how health professionals in Greater Buenos Aires received the Gender Identity Law	The law shifted professional discourse from diagnosis to monitoring, from rigid protocols to customization, and from minimizing risks to cost-benefit evaluation	(69)
	40; Ritterbusch, Correa Salazar, Correa, 2018; Colombia	Qualitative	To examine health rights violations experienced by trans women in Colombia	Trans women reported systemic violence, from bodily to institutional levels. Discrimination and procedural abuse in healthcare led to service avoidance and risky informal alternatives	(70)
	41; Rocon et al., 2018; Brazil	Qualitative	To identify challenges in promoting trans health, diagnosing issues, and proposing SUS-based actions	Urgent needs included continuous professional training, universal access to hormones/silicone, and multidisciplinary care to ensure safe body modification processes	(71)
	42; Sousa, Iriart, 2018; Brazil	Qualitative	To discuss trans men's health demands	Needs centered on depathologization, body modification, and outpatient care. Lack of public services fueled commodification. Structural transphobia shaped health inequalities	(72)
	43; Braz, 2019; Argentina	Qualitative	To analyze waiting as a key element in current trans experiences	Despite the Gender Identity Law, trans men still faced violence and discrimination. Expanding access and training health workers remain critical demands	(73)
	44; Braz, 2019; Argentina, Brazil	Qualitative	To explore ambivalences in trans men's therapeutic trajectories in Brazil and Argentina	Brazilian users faced delays and lacked free services, turning to peers and self-medication. Argentine services were free but both countries showed provider discrimination and stigmatizing discourse	(74)
	45; Carrara et al., 2019; Brazil	Quantitative	To map trans/travesti populations' sociodemographic profiles and access to health and body modification services	Neither public nor private systems fully addressed their needs. Most accessed private services; institutional hormone access was rare. Hormones were obtained via prescriptions, peers, gyms, or veterinary clinics	(75)
	46; Krüger et al., 2019; Brazil	Quantitative	To estimate hormone use prevalence among Travestis and trans women in the Federal District and identify associated factors	64.5% reported continuous hormone use, mostly estrogen/progesterone, injectable or oral. Most (84%) used hormones without prescriptions. Peer guidance was common; use correlated with race, income, and education	(76)
	47; Lovison et al., 2019; Brazil	Qualitative	To understand how Travestis and transsexuals in Chapecó, Santa Catarina, perceive healthcare access and care	Discrimination persists, especially through non-recognition of social names. Access and care fall short of SUS recommendations	(77)
	48; Mendes, Jorge, Pilecco, 2019; Brazil	Qualitative	To identify how public health and social assistance policies support Travestis and homeless trans women in Belo Horizonte	Participants accessed SUS and SUAS, but services often reproduced violence. Reported issues included discrimination, lack of privacy, and sexual harassment. Positive interactions were linked to individual providers' attitudes	(78)
	49; Monteiro, Brigeiro, 2019; Brazil	Qualitative	To analyze trans women/Travestis' experiences with healthcare, sexual/gender discrimination, and transition/HIV services	Despite some social progress, barriers remain. Use of social name faces resistance. Agency and peer networks help navigate care. Bodily changes involve tension between formal and informal services. HIV services are not prioritized; stigma remains a barrier	(79)
	50; Nogueira, Aragão, 2019; Brazil	Qualitative	To analyze current challenges in LGBT access to healthcare	Professionals and users lacked awareness of national LGBT health policy. Users reported prejudice; professionals displayed detachment from LGBT realities	(80)
	51; Hanauer, 2019; Brazil	Qualitative	To describe trans people's trajectories in meeting health needs	Key moments included self-recognition and pursuit of body modification. Care networks were individually built and shaped by shared experiences	(81)
	52; Soares et al., 2019; Brazil	Quantitative	To investigate factors linked to PrEP refusal among trans women in a major poor Brazilian city	Two latent classes emerged: high PrEP acceptability (91.3%) and refusal (8.7%). Refusal was more likely among older, white, higher-income trans women, and those with URAI with casual partners	(82)
	53; Rocon et al., 2019; Brazil	Qualitative	To discuss challenges in accessing the SUS gender affirmation process	Barriers included regional service concentration, social name disrespect, and stigmatizing diagnosis requirements aligned with binary norms	(83)
	54; Sevelius et al., 2019; Brazil	Qualitative	To explore how stigma and transphobia affect trans women's access to care and HIV program preferences	Discrimination discouraged HIV testing and disclosure. Participants favored gender-affirming, peer-based, and stigma-reducing interventions combining biomedical and social strategies	(84)
	55; Wilson et al., 2019; Brazil	Qualitative	To assess awareness, interest, and barriers/facilitators for PrEP uptake among trans women	Few had heard of PrEP, but most expressed interest. Barriers included fear of HIV diagnosis, low testing rates, adherence concerns, and past discrimination in SUS. Tech-based education was recommended	(85)
	56; Valenzuela-Valenzuela, Cartes-Velásquez, 2020; Chile	Qualitative	To describe the work of the Trans Participation Roundtable in the Talcahuano Health Service	Two themes emerged: need for depathologized, quality care; and dialogue/social participation. Collaborative efforts between professionals and trans leaders were deemed essential	(86)
	57; Cortes, Araújo, Pinho, 2020; Brazil	Qualitative	To analyze transgender people's access to healthcare	Barriers included provider prejudice, lack of training, and difficulty forming bonds in PHC	(87)
	58; Calderón-Jaramillo et al., 2020; Colombia	Qualitative	To identify sexual and reproductive health needs of trans people and guide service adaptation	Barriers included costs, lack of insurance, provider stigma/abuse. Sexual and reproductive health needs needs included trans specific services, such as sensitive transition care, endocrinology, and surgeries	(88)
	59; Maschião et al., 2020; Brazil	Quantitative	To analyze non-prescribed hormone use among trans women in seven São Paulo cities	90.7% used hormones, mostly without prescription. Use was linked to sex work, early initiation (< 18), low education, and being travesti. Social name recognition reduced risk of unprescribed use	(89)
	60; Guimarães et al., 2020; Brazil	Qualitative	To evaluate PNSILGBT implementation in PHC and nurse knowledge on diversity and homophobia	Lack of LGBT-related training, poor knowledge of PNSILGBT, and unprepared professionals limited trans access to care	(90)
	61; Moraes, Silva, 2020; Brazil	Qualitative	To explore concepts, fears, and suggestions regarding humanized trans care in PHC	Participants cited barriers to access and called for improved professional training, collaboration with social movements, and visibility campaigns	(91)
	62; Rocha et al., 2020; Brazil	Quantitative	To examine the HIV care cascade among trans women in São Paulo	Among HIV+ trans women: 80.9% diagnosed, 76.6% prescribed ART, 90.3% on treatment. ART uptake was higher among older adults and those registered in services	(92)
	63; Oliveira, Romanini, 2020; Brazil	Qualitative	To understand how trans trajectories are shaped by public health policy in interior Rio Grande do Sul	Policy existence alone does not ensure access. Persistent barriers include provider bias, stigma, and lack of welcoming care. Positive provider-user relationships enhanced health promotion	(93)
	64; Rocon et al., 2020; Brazil	Qualitative	To problematize the idea that poor provider training alone causes trans discrimination and exclusion	Health worker training reproduced binary, stigmatizing norms. Authors call for trans-inclusive approaches that value lived experiences and challenge normative practices	(94)
	65; Longino et al., 2020; Peru	Qualitative	To explore HIV-risk perceptions, trust in trials, and PrEP information sources among trans women sex workers	Participants distrusted drug trials and preferred receiving PrEP information from fellow trans sex workers	(95)
	66; Braz, Almeida, 2020; Brazil	Qualitative	To present anthropological reflections on pathways trans people take to access the Transsexualizing Process	Waiting and aging held different meanings. Many avoided formal care due to negative experiences and relied on peers/social media for health guidance	(96)
	67; Beltrán, 2020; Colombia	Qualitative	To address education, employment, and health needs of transgender women in Bogotá	Access inequalities affect economic resources needed for education and healthcare. Barriers include ability to pay, mandatory diagnostic requirements, and unsafe transition processes, undermining rights to health and self-determination	(97)
	68; Baccarim, 2020; Brazil	Qualitative	To analyze barriers to public health access among trans people in Curitiba	Public health policies face obstacles related to acceptability, accessibility, quality, and availability. Gender norms hinder implementation and access to transgender healthcare	(98)
	69; Costa et al., 2021; Brazil	Quantitative	To determine prevalence and correlates of non-prescription hormone use among Brazilian trans women	Younger, less educated participants with unstable housing and combined hormone use more often used non-prescribed hormones. Almost half were not using hormones	(99)
	70; Florêncio et al., 2021; Brazil	Qualitative	To discuss transgender people's therapeutic itineraries from the user's perspective	Comprehensive care for transgender people was evidenced through four categories analyzed: low demand for transgender people in health services; (no) use of the social name in the services; care permeated by prejudiced and discriminatory attitudes; and healthcare system and professionals who are not able to address users' health issues	(100)
	71; Leite et al., 2021; Brazil	Quantitative	To examine associations between gender discrimination and medical consultations and HIV testing among transgender women in northeastern Brazil	Gender discrimination reduced access to medical appointments and HIV testing significantly. Most participants experienced discrimination	(101)
	72; Shihadeh, Pessoa, Silva, 2021; Brazil	Qualitative	To investigate how health services (fail to) provide care for the LGBTQIA population	Health professionals practice heteronormative care, lack training on transgender issues, and often do not use social names, limiting access. Users seek respectful reception and mental health support	(102)
	73; Zucchi et al., 2021; Brazil	Qualitative	To analyze PrEP acceptability among adolescent MSM, Travestis, and transgender women	Low PrEP knowledge and acceptability stem from rigid condom-focused prevention and stigma. Successful uptake requires addressing access barriers and discrimination	(103)
	74; Sabino et al., 2021; Brazil	Quantitative	To analyze factors associated with ART adherence and quality of life among transgender women in São Paulo	Adherence was high, increasing with age. Quality of life was generally good but reduced by younger age, lower education, comorbidities, substance use, and depression	(104)
	75; Cohen, De Tilio, 2021; Brazil	Qualitative	To understand how transsexuals perceive health care	Barriers include lack of information and prejudice from staff and other users. Social name use was mostly respected	(105)
	76; Zalazar et al., 2021; Argentina	Qualitative	To explore transgender women's experiences with HIV service scale-up in Argentina	Ethical concerns include autonomy violations, discrimination, disrespect, and poor ART information among trans women living with HIV	(106)
	77; Nogueira, Leitão, Silva, 2021; Brazil	Qualitative	To analyze implementation of National Policy for Comprehensive Health for the LGBT Population (PNSILGBT) and access difficulties for Travestis and transsexuals in Parnaíba	Trans and travesti women face prejudice, delays, and resort to self-medication and unsupervised procedures due to lack of respectful, inclusive care	(107)
	78; Prates et al., 2021; Brazil	Quantitative	To evaluate dental service use, oral health self-perception, and impacts among transgender people	Dental service use was similar to cisgender people, but transgender participants reported lower satisfaction and higher perceived need for treatment	(108)
	79; Silva Filho, Nascimento, Castro, 2021; Brazil	Qualitative	To analyze mental health assistance for trans population at two Psychosocial Care Centers in Brazil	Teams recognize discrimination and marginalization but hold stereotypes; social name use aids reception, but more team training is needed for ongoing care	(109)
	80; Clark et al., 2021; Peru	Quantitative	To pilot a social network intervention trial to promote PrEP adherence among transgender women	Intervention group showed trends of higher PrEP adherence and protective drug levels compared to controls	(110)
	81; Silva, Tajra, Luz, Sales, 2021; Brazil	Qualitative	To understand therapeutic itineraries of trans population in Timon, Maranhão, Brazil	Participants face intolerance and violence, rely on informal care and self-administered hormones, with poor formal service linkage and continuity	(111)
	82; Zapata Pizarro et al., 2021; Chile	Quantitative	To assess Chilean medical professionals' knowledge on transgender health care and regulations	Doctors have limited training but express interest in respectful transgender care and support medical assistance in public health	(112)
	83; Jalil et al., 2022; Brazil	Quantitative	To assess use, retention, and adherence to daily oral PrEP and predictors of non-attendance in the Brazilian PrEParadas study	Despite high retention, adherence was low. Gender-affirming environments facilitate PrEP delivery. Socioeconomic disparities affect adherence	(113)
	84; Lazcano, Toneli, 2022; Brazil	Qualitative	To discuss meanings around trans-specific care from dialogues with users, doctors, and staff in southern Brazil	Medical residents and trans activists promote trans-specific care despite limited institutional support; professionals partially recognize trans rights and health needs	(114)
	85; Miwa, Neves, Therense, 2022; Brazil	Qualitative	To understand daily negotiations about safe sex and health service access among Travestis and transgender sex workers in Manaus	Participants faced discrimination and perceived unprepared professionals, deterring care. Condom use was inconsistent due to client pressure and distrust of PEP	(115)
	86; Mota et al., 2022; Brazil	Qualitative	To analyze relationships between health service access and social suffering among trans people	Social name denial and institutional transphobia cause marginalization and distress, despite policies supporting respectful care	(116)
	87; Rocon et al., 2022; Brazil	Qualitative	To problematize professional training aimed at removing barriers to trans population health service access	Training is biomedical and hierarchical, limiting user participation. Collaborative learning is proposed to improve attitudes and services	(117)
	88; Silva et al., 2022; Brazil	Quantitative	To analyze non-prescription hormone use among Travestis and transsexual women in Salvador, Brazil	Majority use non-prescribed hormones linked to silicone use and body satisfaction. Comfort with genitalia was associated with less hormone use. HIV-positive participants used hormones more	(118)
	89; Moncayo Quevedo et al., 2022; Colombia	Qualitative	To review reasons for condom use and non-use among transgender women in Colombia using the IMB model	Participants had knowledge but initial misinformation and social barriers led to inconsistent condom use. Interventions should address these gaps and barriers	(119)
	90; Rossi et al., 2022; Brazil	Qualitative	To analyze knowledge, perceptions, care practices, and therapeutic itineraries for STD diagnosis and treatment, emphasizing syphilis, among Travestis and transgender women in Salvador	Knowledge gaps and contradictory perceptions of STDs, especially syphilis, were identified. Two main care pathways highlighted stigma and discrimination in services	(120)
	91; Neer, Newton, 2022; Argentina	Qualitative	To explore meanings nurses and social workers ascribe to their practices toward travesti and transgender people	Professionals report discrimination, lack of gender identity recognition, and barriers like insufficient hours and low physician engagement. Some use inclusive practices to improve support	(121)
	92; Radusky et al., 2022; Argentina	Quantitative	To examine sociodemographic and psychosocial factors linked to gender identity among people disengaged from HIV care in Argentina	Trans women were younger, more dependent on public insurance, reported higher substance use, poorer provider relationships, and lower ART adherence than cisgender participants	(122)
	93; Konda et al., 2022; Brazil, Mexico, Peru	Quantitative	To assess factors associated with long-term PrEP engagement and adherence among trans women in the ImPrEP study	Nearly half had long-term PrEP engagement, positively linked to early adherence and negatively with condomless sex with unknown partners, migration, and Mexican origin. Older age and higher education increased adherence; Peruvian origin and adverse effects reduced it	(123)
	94; Oliveira et al., 2022; Brazil	Qualitative	To analyze the therapeutic itinerary of transgender people in a city in Bahia's interior	Participants faced stigma, discrimination, and violence worsened by low education and poverty. Public services were inadequate, pushing many toward commodified, unsafe private care. Barriers shifted care-seeking responsibility to patients	(124)
	95; Gomes et al., 2022; Brazil	Qualitative	To identify reasons limiting transsexuals' access to primary health services	Trans people face multiple access barriers to PHC and non-recognition as SUS healthcare users, leading to exclusion and limited rights	(125)
	96; Pereira et al., 2022; Brazil	Qualitative	To analyze MSM and transgender women's access to HIV prevention technologies and practices during the COVID-19 pandemic in Curitiba, Brazil	The COVID-19 pandemic increased vulnerabilities, especially for trans/Travestis sex workers who resumed work despite risks. PrEP was used among some	(126)
	97; Hernández et al., 2022; Brazil	Qualitative and Quantitative	To discuss strategies and conditions for transgender people's health care access	Access is precarious; services must better meet high demand without blaming users. Travestis have the weakest professional support	(127)
	98; Arce-Leonel, Hoyos-Hernández, Ramos-Lucca, 2022; Colombia	Qualitative	To characterize life stories of Colombian health workers experienced in caring for trans women	Barriers include lack of knowledge about trans identities, needs, and stigma in cisnormative society. Health care is not affirming or humanized	(128)
	99; Oliveira et al., 2022; Brazil	Qualitative	To understand meanings of being a trans or travesti woman in care provided by the Unified Health System	Prejudice led many to avoid care. Hormonization was essential for gender affirmation; social name use was an important achievement. Self-medication due to lack of trained professionals was common	(129)
	100; Cortes et al., 2022; Brazil	Qualitative	To analyze transgender men's itineraries seeking access to the transsexualizing process	Barriers included long waits, costs, and unprepared or disrespectful professionals, hindering adequate support	(130)
	101; Borgert et al., 2023; Brazil	Qualitative	To understand the health-disease-care process of trans people and their health service access	Difficulties arise from lack of knowledge on trans issues, low acceptance of gender expression, and discrimination, impacting mental health	(131)
	102; Carosella et al., 2023; Peru	Quantitative	To analyze morbidity and health service use patterns	Trans women had suboptimal health coverage. Older age and lower education increased risks. HIV testing was high but PrEP uptake was low	(132)
	103; Paiva et al., 2023; Brazil	Qualitative	To understand transsexuals' perceptions of health care network access in a Minas Gerais municipality	Disrespect for social names and professional prejudice limited formal care. Informal networks provided hormone information but posed risks if solely relied on. Formal care was unstable and insufficient	(133)
	104; Dias et al., 2023; Brazil	Qualitative	To investigate transgender men's perceptions of gynecological care access and use	Lack of respect and preparation hindered access. Fear of (re)traumatization reduced demand, highlighting need for humanized primary care skills	(134)
	105; Gomes et al., 2023; Brazil	Qualitative	To explore transgender people's experiences and demands in primary health care services	Trans people face prejudice, social name disrespect, care refusal, and delays. Care remains cisheteronormative, complicating access	(135)
	106; Jesus et al., 2023; Brazil	Qualitative	To understand transgender women's care experiences in public health services	Participants lacked primary healthcare links, experienced institutional violence and prejudice. Suggested improvements include humanized care, hospital accreditation, worker well-being, protocols, and complaint channels	(136)
	107; Luca et al., 2023; Argentina	Qualitative	To explore acceptability, perceptions, and recommendations for HIV self-testing implementation among transgender women	Motivations include convenience, privacy, and stigma reduction. Recommendations favor distribution via primary and trans-sensitive centers, affordability, peer support, and clear instructions	(137)
	108; Pinto, Saletti-Cuesta, 2023; Argentina	Qualitative	To study COVID-19's impact on transgender people's access to healthcare and hormone treatments in Córdoba, Argentina	Pandemic hindered hormone access, exacerbating inequalities. Trans and travesti-led networks were key to ensuring health rights	(138)
	109; Radusky et al., 2023; Argentina	Quantitative	To describe self-reported mental health, substance use, violence experiences, and healthcare access changes among Argentine transgender and non-binary populations after lockdown	Transfeminine participants reported socioeconomic losses and access barriers. Transmasculine and non-binary groups experienced higher psychological distress. Substance use decreased overall. Hormone access was disrupted for half of transfeminine and transmasculine participants. Mental health care access was limited	(139)
	110; Barrington et al., 2023; Dominican Republic	Quantitative	To assess associations between various stigmas and HIV treatment outcomes	High HIV care engagement and ART use were reported, but viral suppression was moderate. ART interruptions linked to substance use. Higher enacted stigma was paradoxically associated with better ART adherence	(140)
	111; Vissicchio et al., 2023; Argentina	Qualitative	To identify main barriers to inclusive healthcare and analyze specific needs of trans people in Buenos Aires province	Organizational and symbolic barriers, resource shortages and gender mistreatment, impede inclusive healthcare services in hospitals	(141)
	112; Amarante et al., 2024; Brazil	Quantitative	To assess if anticipated stigma affects communication between transgender women living with HIV and healthcare providers	Social oppression increased fear of mistreatment, which hindered symptom reporting to providers	(142)
	113; Galvão et al., 2024; Brazil	Qualitative	To explore challenges in human milk banks providing chest feeding care to transgender men	Gaps in the educational, institutional and management spheres, associated with personal and social issues, reproduce a pre-conceived cis-normative model and disregard the specific demands of providing chest feeding care for the trans population	(143)
	114; Zapata, Hoyos, 2024; Colombia	Qualitative	To describe life narratives regarding healthcare for gender transitions among trans women in Colombia	Participants reported stigma, discrimination, and barriers to preventive and specialized care, leading many to self-manage transitions. The health system lacks gender-affirming readiness	(144)
	115; Medeiros, Gomes, Spinelli Junior, 2024; Brazil	Qualitative	To examine links between health service access/use and stress and resilience among Travestis and transgender women in northeastern Brazil	Access was similar across participants, but all faced stress during care. Resilience factors led many to seek care outside public services due to access difficulties	(145)



All reports presented field research, and the majority (71.2%) adopted a purely qualitative approach (Table 4). Across these and mixed-methods studies, the majority did not specify a clear methodological framework, merely describing their design as qualitative (Table 5). Ethnographic, phenomenological, and grounded theory approaches were the most frequently reported among those that specified one.

TABLE 5 Article attributes summary.	Article attributes	n (%)*115 (100%)
	Language
	English	39 (33.9%)
	Portuguese	35 (30.4%)
	Spanish	18 (15.6%)
	Bilingual	23 (20%)
	Methods
	Qualitative	82 (71.3%)
	Quantitative	27 (23.5%)
	Quali-quantitative	6 (5.2%)
	Study population
	Exclusively Trans, Travestis, and GD people	83 (72.2%)
	 Transfeminine identity (Trans women, Travestis, or others)	53 (46.1%)
	 Transmasculine identity (Trans men or others)	6 (5.2%)
	 Transfeminine + Transmasculineidentity	15 (13%)
	 Transfeminine + Gender-diverse	1 (0.9%)
	 Transfeminine + Transmasculine identity + Gender-diverse	7 (6.1%)
	 Trans (not specific)	1 (0.9%)
	Exclusively Healthcare professionals	9 (7.8%)
	Mixed Populations (Trans and cis people (living with HIV, MSM, LGB, HC workers)	23 (20%)
	 Transfeminine identity (Trans women, Travesti, or others)	12 (10.4%)
	 Transmasculine identity (Trans men or others)	1 (0.9%)
	 Transfeminine + Transmasculineidentity	6 (5.2%)
	 Transfeminine + Transmasculine identity + Gender-diverse (non-binary, agender, fluid, or others)	2 (1.7%)
	 Trans (not specific)	2 (1.7%)
	Health care level
	Unspecified	65 (56.5%)
	PHC + Specialized Care	22 (19.1%)
	Specialized care (secondary and/or tertiary)	19 (16.5%)
	PHC	9 (7.8%)
	Nature of the institutions conducting research
	Public	76 (66.1%)
	Private	39 (33.9%)
	Financial support
	Yes	62 (56.5%)
	No	32 (27.8%)
	Not informed	21 (12.3%)
	First author's detailed field (ISCED-F 2013)
	Psychology	35 (30.4%)
	Nursing and midwifery	24 (20.9%)
	Medicine	17 (14.8%)
	Sociology and cultural studies	16 (13.9%)
	Social work and counseling	6 (5.2%)
	Pharmacy	4 (3.5%)
	Political science and civics	3 (2.6%)
	Dental studies	3 (2.6%)
	Others	7 (6.1%)
	First author's narrow field (ISCED-F 2013)
	Social and behavioral sciences	54 (46.9%)
	Health	50 (43.5%)
	Welfare	6 (5.2%)
	Biological and related sciences	2 (1.7%)
	Business and administration	1 (0.9%)
	Environment	1 (0.9%)
	Journalism and information	1 (0.9%)
	Health goods and services addressed
	Trans-specific needs (e.g., gender-affirming care, specialized Trans clinics)	29 (25.2%)
	General needs (cis and Trans populations)	70 (60.9%)
	Both general and trans-specific needs	16 (13.9%)

MSM, Men who have Sex with Men; LGB, Lesbians, gays, and bisexuals. *Percentages refer to the total sample (N = 115).


Quantitative (23.48%) and mixed-method studies (5.2%) were predominantly cross-sectional and descriptive, focusing on sociodemographic factors, healthcare access, hormone use, body modification, and HIV prevention behaviors (Table 4). Analytical studies explored associations with HIV care, ART adherence, psychosocial factors, and quality of life. Only one cohort study examined PrEP engagement and adherence, and two intervention studies assessed adherence-promoting and clinical follow-up strategies among transgender women.

Table 5 presents the key characteristics of the included studies. Most were published in English or Portuguese, and over 70% focused exclusively on Trans, Travestis, and Gender-Diverse (TTGD) populations (1–4, 7–8, 11–19, 21–24, 26–27, 29–35, 37–49, 51–55, 57–63, 67–71, 74–76, 79–83, 85–91, 93–95, 97–107, 109–110, 112, 114–115). Smaller proportions examined only healthcare professionals (7.8%) (22, 31, 39, 60, 68, 79, 82, 91, 98) or included more than one sample population (20.0%) (5, 6, 9, 10, 20, 25, 28, 36, 50, 56, 64–66, 72, 73, 77, 78, 84, 92, 96, 108, 111, 113), such as Trans people alongside cis individuals living with HIV, Men who have Sex with Men (MSM), Lesbian, Gay, and Bisexual (LGB) individuals, and healthcare workers.

Nearly half of the studies focused exclusively on transfeminine identities (1–4, 8, 11–14, 16–17, 19, 26–27, 29–30, 34–35, 37, 40, 46–49, 52–55, 59, 61–63, 67, 69, 71, 74, 76, 80, 83, 85, 87–90, 93, 99, 102, 106–107, 110, 112, 114–115).

The healthcare worker population included community health workers; mental health professionals (psychologists, psychiatrists, and therapists); nursing staff (nurses, nursing assistants, and technicians); physicians and medical specialists (surgeons, endocrinologists, gynecologists, urologists, and sexologists); allied health and support staff (social workers, hospital receptionists, midwives, nutritionists, oral health technicians, emergency medical technicians, and physical educators); and professionals in healthcare-related roles (lawyers, journalists, health service coordinators) (9, 10, 22, 28, 31, 39, 50, 56, 60, 64, 68, 77, 79, 82, 84, 91, 98, 113). Three studies did not specify professional categories (66, 108, 111). Most studies (56.5%) did not report the level of care (1, 3–5, 7–15, 19–22, 25, 27, 30, 33–34, 37, 40, 46–47, 51, 54–55, 57–59, 62–63, 67, 69, 71–73, 76–78, 80, 83, 85, 87–93, 98–99, 101–104, 107–109, 112–115).

Contributions from Sociology and Cultural Studies, as well as Social Work and Counseling, played a meaningful role in shaping the literature, as Social and Behavioral Sciences narrow fields (146) accounted for nearly half of the first authors' disciplinary backgrounds (46.9%) (1–2, 4–5, 7–8, 10, 21–26, 28, 32–33, 35–37, 39, 41–45, 48–50, 53–55, 58, 61, 63–64, 68, 72–73, 75–77, 79, 84–85, 87, 89, 91–92, 96–98, 108–109, 111). Health disciplines followed closely, representing 43.5% (3, 11–19, 29–31, 34, 46–47, 51–52, 57, 59–60, 62, 67, 69–71, 74, 78, 80–83, 86, 88, 90, 94–95, 99–101, 103–107, 112–115).



3.2 Access to health services and goods

Individual and contextual factors that enable or hinder access to healthcare for TTGD populations in Latin America are synthesized in Figure 4, which presents the Adapted Andersen Behavioral Model, highlighting the principal findings of this scoping review.


[image: Flowchart showing five categories: enabling and predisposing factors (availability/accessibility, parent-specific teaching, motivation, susceptibility, adoption), health needs (thematic disease challenges, full treatment costs, exposed emergency department visits), and healthcare-seeking behaviors, with arrows illustrating progression from enabling and predisposing factors to health needs and subsequent behavior outcomes.]
FIGURE 4
 Representation of key findings within the adapted Andersen Behavioral Model. Adapted Andersen's Behavioral Model: incorporating the dimensions of information, acceptability, and adequacy (28, 29) and considering broad health needs (30). STI, Sexually Transmitted Infection; PHC, Primary Health Care.



3.2.1 Enabling and disabling factors
 
3.2.1.1 Availability/accessibility

Availability, similar to accessibility, refers to the presence of health services and goods in the right place and time, considering geographic proximity, transport options, and provider willingness (22, 29). Studies indicated that the availability and accessibility of healthcare for TTGD populations in Latin American public health systems remain fragmented and inadequate. Services across all levels are shaped by systemic cisnormativity, institutional transphobia, regional disparities, underfunding, and prejudice. These challenges are compounded by structural and organizational barriers, which hinder comprehensive, affirming, and timely care. Altogether, these elements operate within a broader social apparatus that reproduces institutional violence, adapting its forms and sustaining its effects across contexts (14, 16, 19, 26, 40, 48, 61, 63, 68, 79, 84, 86, 106, 115).

The availability of healthcare services and goods across the region is characterized by a mix of isolated positive initiatives and persistent systemic obstacles. Many reported non-uniform care due to discrimination or geographic inaccessibility (9, 12, 71, 109). Challenges include scheduling, bureaucracy, unwelcoming or unsupportive reception, physician shortages—particularly in specialized gender-affirming services but also in general care units—and information systems that fail to accommodate social names (49, 58, 66, 68, 104, 105, 114). A study showed a lack of coordination between health systems, universities, and social movements, as well as an absence of outreach promoting service use (61). Institutional denial of gender identity was frequently reported, particularly through the use of legal (rather than social) names and sex assigned at birth (1, 3, 63, 68, 86). “Social names” is a Latin American term referring to a person's chosen name (Brazil, 2016; Argentina, 2012), similar to the notion of “chosen or affirmed names” in global northern contexts.

Public Primary Healthcare (PHC) often lacks structural support and qualified professionals, compromising both the delivery of humanized care—understood here as a welcoming and person-centered approach—and PHC's function as a gateway for TTGD users (3, 4, 11, 18, 26, 31, 38, 48, 51, 55, 95, 103, 115). Users report weak connections to PHC, demanding better integration among providers and users, as well as more welcoming environments (106). Care quality varies by region, with central units having more staff and greater availability of gender-affirming services compared to outlying areas. The limited access to gender-affirming procedures and higher prevalence of stigma in peripheral or rural locations often compel TTGD people to seek private care or clandestine alternatives (24, 48, 103). Despite increased demand for care in Psychosocial Public Care Centers, professional and service capacity to support TTGD individuals remains insufficient across settings (79). Proximity to PHC facilities and ease of transportation further influence service utilization, as TTGD users may avoid distant or non-affirming centers due to anticipated discrimination or inadequate care (115).

Some services are characterized by power imbalances in the relationships between physicians and TTGD users, weakening therapeutic bonds, and discouraging care-seeking. In addition to inadequate professional qualifications, these issues are compounded by institutional neglect (e.g., disregard for users' gender identity, providers remaining silent when users raise sexual or gender diversity–specific issues, and breaches of confidentiality) and a lack of disaggregated data on users' characteristics, as well as the capacity of health services for planning and resource allocation. Care also tends to be predominantly curative rather than preventive (9, 111).

Healthcare was often perceived as prejudiced, violent, and inadequate, marked by misgendering, denial of care, medical coercion, and other forms of institutional violence detailed below (2, 3, 14, 16, 26, 40, 67, 99, 104, 106). Reported barriers included inappropriate hospital ward allocation (1, 3) and prejudice from other service users (99). In Brazil, although TTGD individuals frequently experience injuries resulting from public violence, they rarely seek care in the public health system, perceiving it as inadequate (14). While discrimination in public care is recognized, availability encourages use, especially for gender-affirming procedures and emergencies (49). Reports of severe violations of healthcare rights in Colombia included torture manifested in continuous forced testosterone injections carried out against users' will, as well as degrading psychological and medical practices that pathologize and humiliate TTGD users (40), with older Trans women experiencing abuse more frequently (67).

Delays in accessing services were a significant barrier. In Colombia, emergency care for some Trans women was immediate, but non-emergency services were often delayed, reflecting uneven system responsiveness (35). Similar delays affected other settings, including Brazil's SUS gender-affirming services (6, 7, 15, 28, 51, 99).

Gender-affirming services were characterized by long waiting times in service queues, limited hours that overlooked sex workers' schedules, bureaucratic hurdles such as excessive documentation requirements, overcrowding within Trans-specific services (high demand facing limited availability), poor signage and infrastructure, lack of coordination among specialists, unqualified professionals, unstable supplies of inputs, and high staff turnover (1, 2, 4, 10, 24, 26, 28, 36, 35, 37, 41, 43, 44, 51, 53, 56, 66, 75, 81, 84, 86, 91, 98, 103, 106, 109, 111, 114).

TTGD participants accessed public gender-affirming services primarily for diagnosis, post-operative care, and some body modification procedures, while others opted for private surgeries due to long wait times (45, 97). Conversely, some individuals reported private services as less respectful of gender identity, including chosen names, despite available information (22).

Gaps in national policies persist. The geographic concentration of health services in capital cities further exacerbates inequities for individuals living in rural or remote areas. The main public gender-affirming care services identified were Brazil's Transsexualization Process (PTr) and Argentina's Gender Identity Law (8, 13, 17, 21, 22, 23, 28, 29, 39, 39, 43, 44, 45, 51, 53, 59, 63, 76, 87, 97, 111), both mostly concentrated in capitals, with long waitlists and travel burdens (24, 26, 36, 41, 42, 44, 51, 53, 56, 100, 101, 114). While the Argentine law promoted depathologization and multidisciplinary care, implementation varies (see Section 3.2.1.5) (22, 28, 39, 98, 108, 111). However, despite the law, limited hospital capacity and human resources in the public sector hinder its full implementation (22).

Brazil faces challenges in implementing its National Policy for Comprehensive Health of the LGBT Population (77, 104), and studies highlight significant criticism regarding the standards of PTr implementation (53). PTr hospital services exhibit poor integration with other Brazilian Unified Health System (SUS) services and a regulatory approach to mental health. The focus on procedures and approaches centered on technological devices leads to a division of responsibilities and the trivialization of users' suffering. Moreover, its institutional requirements are grounded in biomedical and cisnormative logics (see Section 3.2.1.5) (21, 23, 29, 42, 63, 64, 97, 100).

The exclusion of hormonization medicines from Brazil's SUS Essential Medicines List restricts access to hospital-based PTr services, limiting availability. Many obtain hormones through private pharmacies, often without prescriptions or using falsified ones, and via informal or unsafe markets, gyms, or other sources (11, 15, 30, 32, 35, 40, 44, 45, 46, 59, 69, 81, 88, 97). Public access is rare, reported as 1.8% (45) and 2.2% (97). Pharmacies frequently serve as both sources and healthcare facilities for injectable hormone administration (11, 32, 35, 46, 88). Their widespread availability, combined with weak PHC support and limited public provision, fosters self-medication and the use of counterfeit or controlled substances such as testosterone, which requires a prescription in Brazil (1, 3, 7, 8, 14, 15, 17, 18, 21, 24, 25, 37, 40, 41, 42, 44, 48, 49, 58, 66, 81, 95, 99, 100, 103, 114). Hormonization regulation remains weak, with no clear protocols for access, distribution, or clinical guidance (8, 94). Hormone availability was associated with better PrEP adherence (83), and recognition of affirmed names functioned as a protective factor against self-medication (59).

Barriers to sexual health services, ranging from pharmacies to specialized healthcare facilities, included discrimination, HIV stigma, cost, inadequate support, and incompatible service hours, particularly for sex workers, while peer support facilitated access and consistent use (5, 6, 76, 90). Despite limitations, STI services, especially for HIV/AIDS, are often the most Trans-competent and structured facilities available, though their centrality reinforces stigma (5, 24, 63, 74, 76). HIV diagnosis availability occurs through public services, NGOs, and private clinics (20). SUS remains the main source of care for many in Brazil, particularly for HIV prevention and treatment (99). ART and HIV tests were generally available during routine visits or hospitalizations (25, 33, 62, 71), but their use is limited by discrimination and provider unpreparedness (62, 71, 83). Self-testing among Trans women was facilitated by privacy and availability, with recommendations for PHC-based distribution and peer support (107). For STIs like syphilis, care involved SUS or private diagnostics in Brazil, but treatment was accessed only through the public system (90). Condoms were mainly accessed through community organizations and healthcare facilities (89).

During the COVID-19 pandemic, the availability of healthcare services in Argentina was significantly disrupted, particularly for individuals not previously linked to specialized services, resulting in reduced access to hormonization as well as general and mental healthcare (108, 109). Informal support networks played a key role in maintaining access despite service interruptions (108). In contrast, in southern Brazil, PrEP, and PEP services remained available, although users experienced increased exposure and heightened risks of serostatus disclosure (96).

The absence of formal institutional support, such as managerial endorsement, clear guidance, and team training for TTGD healthcare, was a consistent issue. Some providers were unfamiliar with appropriate practices, such as guidance on hormone use, and unaware of the local availability of Trans-specific facilities, such as the SUS Transsexualization Process (40, 63, 68, 70, 75, 77, 99). In northern Chile, 77% of healthcare professionals were unaware of Trans-specific care standards, though 96% expressed interest in learning (82).

Multiple studies highlighted that TTGD individuals are often not recognized as legitimate recipients of care (4, 28, 50, 60, 64, 68, 111, 113). Systemic invisibility, the absence of guidelines and research, the prevalence of cis-heteronormativity (services structured around the assumption of cisgender and heterosexual users, excluding the realities and needs of TTGD people), and professional dominance, expressed in hierarchical, physician-centered models that disregard users' autonomy, contributed to the marginalization of transmasculine individuals in lactation care (113). As a result of systemic barriers, many Trans men avoided accessing gynecological care in public PHC and sought private specialized services, relying on the Brazilian SUS only when no alternatives were available, such as during COVID-19 vaccination (104). Invisibility was linked to the absence of specific policies, data collection systems, and protocols that address the diversity of bodies, identities, and experiences of TTGD. For instance, several studies pointed out that transmasculine individuals and non-binary people remain largely invisible in public policies and health services, especially regarding reproductive and sexual healthcare (26, 33, 42, 58, 64, 66, 72, 75, 84, 85, 94, 97, 98, 101, 104, 107, 108, 110, 113).

Inclusive healthcare facilitated access across all care levels (18, 36). Nurses and social workers reported isolated efforts to improve accessibility for TTGD, including providing gender-responsive services, institutional support, safe spaces (characterized by respect for gender identity, confidentiality, and supportive environments), inter-facility collaboration, and staff training (91). However, Trans-specific PHC initiatives were limited to medical consultations, with little multiprofessional integration or connection to higher-level care, and lacked gender-affirming procedures like surgeries (18).

Respect for social names and inclusive provider attitudes were seen as service strengths, alongside calls for professional training and the hiring of TTGD staff to improve care (48). Some promising initiatives emerged, including community-led protocol revisions, collaborative learning between professionals and TTGD users, LGBTQ+ communication workshops, and mandatory rotations at Trans-specialized facilities for medical residents (5, 48, 56, 64, 84), though these remain isolated and inconsistently applied.



3.2.1.2 Payment capacity/Financing

Payment capacity or financing refers to the relationship between healthcare costs and users' ability to afford them (28, 29). The studies indicate that both users' financial means and funding sources (public, social security, or otherwise) are key determinants of access. Limited financial resources and high costs of Trans-specific care are frequently cited as barriers. Consequently, many rely on public health systems due to the unaffordability of private care, despite concerns over organizational issues, quality, and scope of services (1, 6, 7, 14, 21–24, 38, 44, 49, 53, 56, 66, 84, 100, 102). However, service barriers (see Section 3.2.1.1) led some to seek gender-affirming procedures in private or informal settings (6, 7, 15, 28, 51, 99).

Many studies reported that participants had monthly incomes below the minimum wage (25, 35, 59, 62, 69, 88) and lacked private health insurance (13, 92, 102). An exception was observed in Brazil's Federal District, where most participants earned up to four times the minimum wage (46). During the COVID-19 lockdown, financial aid was particularly difficult for accessing healthcare (109).

Limited income was associated with reduced access to hormonization, gender-affirming surgeries, decreased ART adherence, and limited HIV-related care, while higher income and education correlated with consistent hormone use and access to professional guidance (32, 35, 45, 46, 62, 88, 97). Conversely, lower income and engagement in sex work were linked to non-prescribed hormone use and difficulties communicating with providers due to anticipated mistreatment (88, 112).

Economic vulnerability was particularly pronounced among Travestis and Trans women, with many reporting unemployment or underemployment as barriers to consistent care (20, 40, 48, 49, 67, 97). Unemployment increased the likelihood of fearing mistreatment and reduced communication about health needs (112). Homelessness and reliance on sex work were often linked to financial precarity and the need to fund health-related expenses (48, 49).

Healthcare costs, including psychological support, gender-affirming care, and STI prevention tools like PrEP, often exceeded participants' means, leading to unsafe practices (see Section 3.2.3) (5, 7, 9, 15, 20, 23, 24, 40, 51, 58, 97). Affordability shaped participants' perceptions of HIV self-testing (107). In Peru, Trans women were willing to pay only USD 5 for HIV self-tests, well-below the market price of USD 18, indicating that payment capacity was a limiting factor (25).

In countries with national gender-affirming policies, some participants accessed services and medicines free of charge (43). Some users of public gender-affirming services reported out-of-pocket expenses for items not covered, including post-operative ointments, hormones, or travel to other cities (53, 84).

Most studies reported low insurance coverage and limited benefits for Trans-specific needs in both public and private systems, with few exceptions (1, 38, 44, 56, 58, 81, 97, 114). Even participants with insurance often turned to private care to expedite access or compensate for gaps in the public system. Private services were perceived as higher quality, yet financial constraints often made continuous care, and sometimes even occasional care, unattainable (7, 14, 24, 49, 81, 100, 108).

Private health insurance was associated with lower healthcare avoidance (12), with Travestis the lowest coverage rates (97) and the highest uninsured rates among individuals with lower educational levels (102). Some participants used general care from private plans but relied on the public system for gender-affirming procedures (e.g., PTr) (47). Uninsured individuals turned to social insurance, public clinics, or fundraising to access private chest surgeries (44). Even within public national healthcare systems, items like hormones or post-operative supplies required out-of-pocket expenses (53, 108); financial constraints hindered travel for care (53).

The economic barriers were further compounded by systemic inequities, including employment discrimination, educational exclusion, and social marginalization, which restrict TTGD people's earning capacity and autonomy, particularly among older Trans women and those in informal housing or unstable living conditions (1, 20, 37, 40, 67, 89).



3.2.1.3 Information

Information refers to the degree of knowledge asymmetry between users and health professionals, impacting communication and healthcare decision-making (29). The studies reveal widespread limitations in access to accurate and comprehensive health information among TTGD participants across diverse settings.

Educational levels varied but were often below secondary education, likely impacting health literacy (3, 4, 6, 13, 16, 24, 25, 30, 35, 42, 46, 47, 49, 55, 59, 69, 70, 92, 81, 102). Low education levels correlate with limited knowledge of healthcare options, use of liquid silicone, low health literacy, and poorer outcomes (27, 30, 33, 34, 83, 93). Trans women with elementary education or less reported higher illness prevalence (102), while higher education was linked to improved communication with providers (112).

Many relied on peers, social networks, NGOs, and community groups for information on hormonization, gender-affirming procedures, and sexual health (3, 8, 10, 11, 14, 15, 19, 24, 32, 37, 44, 46, 49, 51, 56, 65, 66, 75, 77, 89, 94, 96, 97, 99, 103). Transgender and gender-diverse individuals linked to hormone access clinics showed better knowledge of inclusive care and rights (111). The internet and social media were key for disseminating gender-affirming information and fostering community-informed biomedical knowledge (10, 43, 44, 51, 66, 94, 97, 99). Trans men more frequently used online forums for health information than Travestis (97). A lack of knowledge about how to enroll in health coverage was observed among uninsured individuals (35). Uncertainty about healthcare safety healthcare effectiveness and age-dependent; younger or newly informed individuals exhibited more uncertainty (3, 73, 77), while older participants recognized self-medication risks and emphasized long-term self-care (37). Misinformation and insufficient guidance contributed to unsafe practices, leading to heightened health risks (11, 15, 77).

Information gaps regarding general healthcare, especially STI prevention and treatment, were recurrent. Some users, especially sex workers, demonstrated awareness of STI risks and prevention (65, 85, 89, 90). Many healthcare users had limited or inaccurate knowledge of HIV and syphilis treatment (3, 5, 54, 55, 65, 73, 76, 89, 107). Awareness of HIV prevention was low (71% unaware of PEP) (33), and lower education levels were associated with reduced PrEP knowledge and adherence (34, 83, 93). Notably, a social network-based intervention did not improve PrEP knowledge over time (80).

Knowledge about healthcare rights, relevant policies, and locally available services was inconsistent. While some healthcare users, especially activists or those with formal education, understood their rights (6, 24, 47, 48, 49), others were unaware of their entitlements, national LGBTQ+ health policies, or Trans-specific services (9, 50, 63, 77). Confusion about how to access services further hindered navigation of the healthcare system (63, 75).

Staff in specialized services, particularly HIV/AIDS care, demonstrated greater knowledge of gender and sexual diversity than those in general health services (4, 5, 22, 56). However, some professionals perpetuated harmful practices, such as linking Trans people to STIs and minimizing condition severity, exemplified by remarks from sexual health providers such as “you only had syphilis” (68, 90). Most provider knowledge stemmed from personal initiative or post-graduate training, as formal education rarely mandates coursework on gender and sexual diversity (28, 50, 60, 111).

Biomedical and hetero-cisnormative biases in professional training were frequently cited as major barriers to adequate health-related information (22, 28, 64, 87). Users' access to accurate and relevant health information was limited by inadequate provider qualifications in gender diversity, humanized care, and Trans-specific health needs, representing a critical barrier. Providers, mainly in PHC, were unprepared and lacking knowledge about gender identity, hormonization, gender-affirming procedures, and institutional regulations such as the use of social names (3, 4, 10, 14, 15, 16, 18, 19, 24, 31, 38, 40, 42, 47, 50, 51, 55, 56, 57, 58, 60, 63, 64, 68, 70, 75, 77, 79, 81, 85, 87, 90, 98, 99, 100, 101, 104, 111, 113). They misunderstood or conflated concepts like gender identity, sexual orientation, and sexual behavior (56, 58, 63, 64, 68, 85, 79, 90). The knowledge gap ranged from Trans-specific clinical availability to broader topics, including bodily changes related to hormonization and the reproductive health needs of transmasculine people (18, 104, 113). Disparities in informed consent regarding surgical risks were identified, with 80.6% of transmasculine individuals receiving full information compared to 40.3% of transfeminine participants (45).



3.2.1.4 Acceptability

Acceptability refers to the perceptions held by users and providers regarding personal traits and practices, which shape care-seeking and service provision (28, 29). For TTGD users, acceptability is influenced by perceptions of violent, low-quality, unreliable services, long wait times, and unqualified or untrustworthy providers (9, 20, 24, 26, 42, 58, 76, 94, 100, 105, 114). Fear of stigma, misgendering, and discrimination by both healthcare providers and cisgender users emerged as a major barrier to care (1, 3–5, 7, 8, 10, 14, 16, 17, 20, 23, 24, 26, 27, 28–30, 33, 37, 38, 40–61, 63, 66, 68, 73, 74, 76, 77, 81, 84, 85, 89, 90, 94, 95, 99–101, 104–107, 110, 112–115). Such experiences evoked feelings of exclusion, fear, and vulnerability, leading many to delay or avoid care (3–5, 7, 8, 24, 26, 28, 29, 38, 40, 53, 63, 66, 68, 76, 85, 86, 90, 94, 99, 101, 113, 115). These negative experiences are strongly associated with mental health outcomes, including stress, depression, anxiety, and suicidal ideation (20, 61, 66, 79, 101, 113, 115).

Services were often seen as unresponsive to users' needs, reinforcing expectations of mistreatment (61, 69). Insufficient training and weak coordination with social movements led users to feel insecure, disrespected, and invalidated during care, worsening emotional vulnerability (1, 18, 42, 63, 66, 68, 79). Stigmatizing views, such as associating HIV with Trans identities, providers' emotional distance, discomfort discussing health issues, distrust and doubts about providers or procedures, and avoidance of gender diversity topics, contributed to the erosion of acceptability as a fundamental barrier to equitable care (1, 6, 9, 32, 45, 49, 50, 63, 68, 79, 85, 115).

Even in specialized programs like Brazil's PTr or Argentina's Gender Identity Law, dissatisfaction was common when care failed to meet expectations (21, 43, 63, 100). Insecurity arose even from positive initiatives in PHC, where temporary or voluntary staff participation undermined continuity and trust (84). Pathologizing and medicalized approaches led to feelings of violation and loss of autonomy (23, 29, 54, 63). Users opposed pathologization but feared losing access to services if diagnostic criteria were eliminated (42, 44). TTGD participants reported self-perceptions of oral health marked by shame and anxiety compared to cis people (78). The dissatisfaction and insecurity extended beyond PHC services to specialized contexts.

Satisfaction with body-affirming procedures was reported (2, 17), even when industrial silicone was used (30). Some users considered informal procedures safer when performed by health professionals (49). Transmasculine users expressed insecurity about procedures like neophalloplasty (7) and dissatisfaction with public hospital chest surgeries, citing poor aesthetic outcomes and lower prioritization (43). Hormone use could also bring frustration due to unmet expectations (10), and self-medication fostered a sense of personal accountability for outcomes (15).

Professionals often feel unprepared for gender-affirming care (8, 56, 61, 68, 73, 100, 106), including managing hormonization, navigating bureaucracy, and confronting internal biases rooted in pathologizing views (9, 61, 68, 100). Many professionals lacked recognition and acceptance of Trans identities (50, 101), often influenced by cisnormative biases, such as the belief that Trans men would not wish to breastfeed (60, 113). Religious and moral beliefs, along with a lack of willingness, were identified as barriers when conflicting with users' rights (6, 113). Nurses reported that the way Travestis were treated by healthcare staff was central to their care (31). Greater exposure to gender diversity was consistently linked to reduced stigma and transphobia among providers (68).

Some professionals expressed prejudice and discomfort in discussing LGBT health, even though they intended to provide respectful and welcoming care (60). Others reported feeling pressured to prioritize medical reports required for gender-affirming procedures. Additionally, some noted that the visible presence of Trans users in hospitals raised tensions around the use of social names and discrimination (64). Some workers attributed discrimination mainly to other users or within TTGD communities (68). Stereotypes, such as assuming Trans or Travesti users are inherently defensive, undermined empathy and created additional barriers to acceptability (91). Some workers feared backlash from cis healthcare users when providing equitable care to TTGD users (79). Professionals acknowledged that colleagues' resistance to policies and users' identities hinders access (68). While most providers expressed supportive views, a minority admitted discomfort, reflecting underlying stigma (82).

Regarding the acceptability of STI prevention and treatment, PrEP and HIV self-testing were valued for promoting autonomy and were accepted as self-care strategies. Concerns about condom use, side effects, effectiveness, daily dosing, and fears of emotional distress or violence were identified (5, 25, 54, 73, 85). Stigma, distrust, and insufficient or unclear provider communication related to PrEP, PEP, and HIV care hindered uptake and adherence (37, 54, 76). PrEP acceptability varied due to concerns about cost, efficacy, side effects, and adherence (5, 52). In some cases, knowledge gaps and systemic mistrust led to refusal of care (52, 102). Some healthcare users expressed skepticism toward PrEP, associating it with pharmaceuticalization, Trans necropolitics, and distrust in the medical-industrial complex and the state's commitment to Trans health (65, 73), including concerns about the motives behind international trials and safety (65). Another study reported that PrEP was linked to protection and sexual empowerment (25). Positive experiences were associated with respectful care (9, 35, 110) and trust-building interventions, such as community-based PrEP programs (80).

Guilt and responsibility were common when seeking STI care, and treatments such as benzathine penicillin were described as painful yet necessary (90). Trained professionals were viewed as essential to ensure privacy, trust, and adherence support (5, 25). Still, distrust in confidentiality for HIV testing existed (33, 34). Cell phones were reported as facilitators of HIV prevention and care (25). Although less frequent, positive experiences in affirmative care settings involved well-trained providers who were sensitive to gender diversity, which enhanced users' autonomy (10, 37, 43, 63, 105, 106, 111). Users preferred public clinics with specialized Trans or sex worker services, as well as Afro-Indigenous spaces, due to feelings of safety and inclusion (6, 14, 18, 19, 43, 63, 84). Recognition of social names and pronouns promoted feelings of security and respect among users (4, 37, 99). Experiences of attentive care led some users to feel fortunate (4). The inclusion of Trans healthcare workers or peer promoters enhanced acceptability by ensuring confidentiality, respectful support, and understanding, particularly in sexual health services (37, 54, 73, 107).

Users highlighted that improving acceptability requires humanized care, hospital accreditation within national policies (e.g., PTr), investment in staff wellbeing, and clear protocols with accessible reporting systems. They stressed that depathologization advances are vital to reduce transphobia, affirm identities, guarantee rights, and foster trust and engagement with healthcare (106). Community-based care with active social participation was seen as crucial to shaping care models (56). Equity, justice, and the inclusion of Trans professionals were viewed as essential for building trust and improving care (41, 48).



3.2.1.5 Adequacy

Adequacy, referring to the relationship between how resources are organized to receive users and users' ability to adapt to these factors, as well as their perception of appropriateness (28), remains limited for TTGD populations. Many qualitative studies reveal that access to gender-affirming care is conditioned by medicalization and cisnormative frameworks, notably the requirement of diagnoses such as “gender dysphoria” or “transsexualism,” which reinforce binary pathologizing norms and validate only those fitting the “true transsexual” model (7, 24, 44, 53, 62, 64).

PHC frequently focuses on STI prevention or treatment, neglecting comprehensive approaches and reinforcing stigma that predominantly associates Travestis and Trans women with sex work and STIs (24, 30, 31, 68, 94, 95). As a result, these services often exclude social groups (seen Section 3.2.1.4) (95).

Public health institutions in Latin America often operate within cisnormative biomedical frameworks that regulate users' bodies and identities (8, 23, 28, 29, 40, 41, 63, 64, 67, 87, 89, 108). Medicalization and pathologization persist through mandatory psychiatric diagnoses for gender-affirming care, undermining self-determination and bodily autonomy (7, 10, 17, 22, 23, 29, 42, 44, 49, 53, 54, 57, 67, 70, 86, 90, 97, 111). In Argentina, Brazil, and Colombia, services maintain rigid diagnostic requirements for gender-affirming procedures, with some still relying on outdated or pathologizing terms such as “transsexualism,” which remains required by Brazil's PTr despite its removal from ICD-11 (7, 8, 10, 17, 22, 24, 29, 42–44, 53, 63, 87, 108). Psychiatric and psychological assessments, often mandatory and tied to prolonged psychotherapy or hormonization, are commonly prerequisites for gender-affirming procedures, particularly in PTr services, functioning more as gatekeeping than support (7, 8, 10, 17, 24, 28, 29, 44, 53, 63). Requirements such as PTr's biweekly group therapy in centralized facilities further restrict access (63). These institutional demands reproduce biomedical logics that constrain autonomy and selectively validate identities (64, 66, 108), disproportionately affecting Trans men and limiting the recognition of individual needs (108, 114).

Although Argentina's 2012 Gender Identity Law eliminated diagnostic requirements, professional practices remain inconsistent. Some sought assurances to preserve clinical authority, perceiving the law as constraining professional autonomy (39), and still require mental health consultations or social work approval based on the “gender dysphoria” diagnosis (22). Moreover, respect for social names is not always guaranteed, further undermining the adequacy of care (66).

Age restrictions posed barriers to accessing services and goods, with younger Trans women in Brazil seeking non-prescription hormones due to an 18-year age limit, which undermined safe and adequate gender-affirming care (59). A similar age restriction for HIV self-testing limited access for younger users in Peru (25).




3.2.2 Health needs

Data were analyzed using a conceptual framework that classifies health needs as normative, felt, expressed, or comparative (28, 30). Participants reported that their body modification needs were not recognized by public policies, and argued that hormones should be freely provided (8, 9).

Only seven qualitative studies reported normative needs, defined by technical or professional standards. Gender-affirming procedures were framed as such (2), though access often required additional normative criteria (see Section 3.2.1.5) (64, 67, 111). One study noted professionals' recognition of the need for hormone management and comprehensive, welcoming care (84). STI prevention and treatment were also cited as normative, but many professionals restricted care to sexual health, overlooking broader needs (24, 90).

Resources perceived by users as necessary, called felt needs, were discussed in 28 qualitative studies. These included access to respectful, specialized public care, medicines (e.g., minoxidil and hormones), prostheses, surgeries, guidance on usage, specialist consultations, and ongoing multidisciplinary support (2, 7, 17, 18, 21, 41-43, 55, 66, 81, 84, 94, 99, 101). Psychological support was frequently emphasized (7, 18, 42, 58, 72, 81, 90, 94). Humanized care—using social names, active listening, non-stigmatizing environments, and welcoming reception—was highlighted across studies (41, 61, 72, 84, 90, 94). Free access to hormones, especially via Brazil's SUS, was a recurrent request (8, 41). Participants also indicated the need for comprehensive services, including PHC (cholesterol, weight monitoring, and organ function), diagnostic exams and tests, and sexual/reproductive health services (birth control, gynecology, urology, fertility, abortion care, and STI prevention/treatment) (7, 9, 18, 24, 42, 54, 58, 81, 90, 94, 99).

Specific needs linked to aging were reported, especially among those over 40, reflecting previous experiences with informal procedures and a need for emotional, economic, and social stability (67). There was a strong appreciation for non-pathologizing, inclusive services led by qualified professionals offering individualized care beyond binary, cisnormative models (41, 48, 56). One study reported that 71.2% of participants indicated little or no need for medical treatment (71), while another found worse oral health satisfaction and greater perceived dental needs among Trans people (78). Many felt needs arose from institutional neglect, lack of provider qualification, and unequal access. Participants stressed the urgent need for respectful, equitable, and socially just care, especially for vulnerable groups like favela residents and unhoused individuals (9, 44, 48).

Expressed needs are those linked to active help-seeking. They were explicitly described in four studies. One study found that common demands in PHC included hormonization, chronic condition management (e.g., diabetes, hypertension), and vaccination (105). Other needs included access to hormones and surgeries, support for silicone-related complications, non-cisnormative gynecological care, and reproductive services for transmasculine users (111). Only 23% of Trans women sought emergency care, and 21% accessed psychological services in the past 6 months (35). Another study reported that many participants also sought psychological support, but only 34.8% received professional help during gender-affirming procedures (97).



3.2.3 Individual health behaviors

According to Andersen (26), individual health behaviors refer to how users and providers engage with or avoid healthcare services and goods. This study expands that concept to include broader therapeutic strategies beyond formal care, such as self-medication, adherence, service use, alternative care-seeking, and the behaviors of healthcare professionals in providing care (28).

Facing structural barriers, stigma, and discrimination, TTGD people in Latin America often resort to self-managed health strategies. Some reported having to educate providers about their own care (32). Self-medication was common, especially during hormonization, involving home remedies and unsupervised hormone use (1, 3, 7, 8, 10, 11, 14, 17–19, 21, 23, 24, 26, 37, 38, 40–42, 44, 47, 49, 51, 53, 55, 58, 66, 70, 75, 77, 81, 94, 95, 97, 99, 100, 103, 114, 115). Hormone use rates ranged from 52.5% to 96% lifetime and from 45% to 90.8% current (30, 45, 46, 59, 69, 71, 74). Hormonization often began before age 18 and without medical supervision (11, 35, 74, 88); self-medication rates ranged from 64 to 87% (45, 59, 69, 88). Use of high doses without medical guidance was common, leading to adverse effects in some cases (8, 10, 21, 23, 24, 40, 44, 51, 97, 103). In Lima, only 11.8% accessed hormones via prescription, 5.9% received pharmacist recommendations, and 65.9% relied on friends (11). These practices were mainly driven by the limited supply of gender-affirming hormones in public health systems (see Section 3.2.1.1) (94, 97), a situation worsened during the pandemic as users turned to alternative sources and informal support (96).

Body modification practices were widespread. In Argentina, 92.7% of participants reported undergoing procedures (13); in Brazil, 95% had engaged in body modification; breast augmentations were mainly private (42.1%), and breast construction often occurred in clandestine settings (58.1% of Travestis, 23.8% of Trans women) (45). A Colombian study reported that 46.5% of participants had undergone filler injections in non-clinical settings (15).

Industrial silicone injections, often performed by peers known as “bombadeiras,” were frequently reported, especially among Trans women and Travestis (1, 14, 15, 19, 23, 24, 26, 30, 37, 40, 41, 51, 77, 81, 94, 95, 97, 100, 103). Studies reported industrial silicone use ranging from 12.9% to 55.6% (71, 45, 30); however, only 46.2% sought medical care for complications from the procedure in Brazil (30). Structural and economic vulnerabilities (see Section 3.2.1.2) were linked to industrial silicone injection use (30). Homemade binders also emerged as an alternative body modification strategy (96). Industrial silicone use and self-medication with hormones led to serious health complications, such as liver damage, cancer, abscesses, and even death (23, 24, 30, 40, 81).

Avoidance of health services was widespread and included treatment abandonment, delays in seeking care, and lack of PHC follow-up. These behaviors were driven by negative feelings from prior experiences, leading many to forgo care, even for severe conditions (see Section 3.2.1.4) (1, 3, 4, 14, 16, 18–20, 22, 23, 26, 28, 38, 40, 44, 53–55, 57, 70, 72, 77, 79, 81, 84–86, 90, 94, 95, 97, 99, 101, 104, 106, 108, 111, 114, 115). In Argentina and Brazil, 40.7 and 43.2% of Trans women, respectively, avoided care due to concerns related to their gender identity (12, 32). In the Southeast region of Brazil, only 32% of Trans participants and 14.5% of Travestis used public health services (97), while in a capital in the same region, 37.7% of Trans women had not visited healthcare services in the past year (69). Although 68.5% were enrolled in PHC across Northeast Brazil, only 33% relied on it regularly (71).

Formal services care was often sought only in emergencies or as a last resort (1, 3, 9, 14, 18, 19, 37, 40, 47, 55, 106). When searching for care, gender-affirming clinics (mainly for hormonization or surgeries) and STI clinics were preferred (6, 17, 19, 63, 70, 75, 106). In Cali, 25% used pharmacies and 61% accessed clinics or hospitals (35). In Peru, most participants (80.1%) attended clinics regularly, a pattern linked to older age and unemployment (102).

To navigate healthcare and reduce reliance on formal systems, many, particularly sex workers, sought support through peers, social media, or community networks (49, 56, 97, 111, 114, 115). Some attended appointments alone after negative experiences with companions (28). Others used strategic performances, such as “feminine docility” or “middle-class behaviors,” and leveraged activism to navigate public services (49, 56). In settings enforcing binary, pathologizing norms, users often exaggerated gendered behaviors or concealed personal desires to meet institutional expectations and obtain affirming care (53, 64). Alternative care paths were pursued, including Afro-Indigenous religious practices and home remedies, particularly when public care was inaccessible or invalidating (14, 19, 97).

HIV prevention behaviors varied across contexts. Condom use was uncommon with regular partners (89) and influenced by stigma, trust, and financial or client pressures in sex work (3, 22, 27, 89). Most participants had been tested for HIV (25, 33, 34, 102), yet 5.9–6.8% avoided testing due to fears of stigma, breaches of anonymity, or discrimination (33). Participants living with HIV reported challenges with ART adherence (3, 67), although adherence levels were generally high and improving.

Health workers' behaviors strongly influence access to and quality of care for TTGD populations. Pervasive stigma, discrimination, and disrespect were frequently reported, particularly through refusal to use chosen names and pronouns, even when legally mandated, such as in Brazil's SUS (3, 4, 6, 9, 14, 16, 18–20, 22–24, 26, 28, 31, 36–40, 42, 44, 47–49, 53–57, 60, 70, 72, 81, 85, 86, 90, 95, 98, 99, 101, 103–106, 111, 114, 115). Pathologizing attitudes and entrenched biomedical hierarchies also persist (see Section 3.2.1.5) (2, 10, 22, 23, 28, 39, 40, 44, 53, 58, 63, 64, 86, 87, 103, 111).

Pathologizing practices persist among providers, mostly physicians, even in Argentina, where depathologization is policy (see Section 3.2.1.5) (22, 44, 91, 111). Nurses and social workers often delivered more compassionate care, resisting both medical control over users and their professional subordination to biomedicine (91).

Denial of general care, especially in PHC, is common. Refusals include hormone prescriptions, follow-ups, gynecological services, and other preventive care (7, 18, 30, 51, 53, 56, 58, 86, 91, 98, 103–105, 108). Tensions also arise when providers reject high hormone doses self-administered by users (8).

Discriminatory practices by providers span all healthcare levels, including private community pharmacies and specialized services (see Section 3.2.1.4), and often involve verbal abuse, inadequacies in gender-affirming language and communication such as misgendering, deadnaming, and refusal to acknowledge chosen names, as well as binary assumptions, denial of care, stereotyping, HIV stigma, and religiously motivated transphobia, reflecting systemic hostility (1, 3, 4, 9, 12, 13, 14, 16, 18–20, 23, 24, 26–30, 32, 33, 36, 37, 40, 42, 44, 48, 50, 54–59, 60, 63, 65, 68–70, 72, 75, 76, 79, 82, 85, 86, 90, 91, 94, 95, 97–99, 101, 103–106, 108, 111, 112–115). Discrimination was strongly correlated with avoidance of healthcare services (32).

The lack of humanized care, trust, and continuity in user–provider relationships disproportionately affects TTGD people, especially those engaged in sex work (see Section 3.2.1.5) (1, 4, 5, 31, 50, 57, 79, 98). Discrimination intersects with class, age, and place of residence, with younger users often treated with less respect (9). In PHC, some physicians avoid physical exams with Trans users, relying solely on self-reporting, while specialized service providers show less discomfort (3). Such practices have normalized exclusion and poor-quality care, particularly in PHC (31, 47, 53, 55, 57, 79, 90, 95, 98).

Nevertheless, isolated instances of respectful care exist, including empathetic approaches and inclusive participatory practices, often led by professionals from socially marginalized groups (22, 38, 48, 56, 70, 75, 79, 84, 108). However, these actions frequently coexist with ongoing discrimination within the same services (75, 79, 108).





4 Discussion


4.1 Trends in knowledge production and regional inequities

Knowledge production on TTGD health access in Latin America has followed patterns that reflect structural, linguistic, and political determinants. The concentration of publications after 2007 corresponds not only to expansions in public policies on gender identity but also to the delayed recognition of TTGD health needs within research systems historically oriented toward cis-heteronormative priorities. This temporal pattern suggests that TTGD health became “researchable” only once broader sociopolitical shifts rendered these populations institutionally visible. Additionally, studies show a growing trend, with most publications emerging in the last 6 years. This reflects increasing academic interest, likely linked to the heightened public visibility of LGBTQIAPN+ communities (147) and the implementation of national health policies (12–14).

The uneven representation of TTGD subgroups, with the literature heavily focused on transfeminine experiences while transmasculine and gender-diverse populations receive comparatively little attention, may reflect historical research priorities, greater social visibility of transfeminine people, and methodological challenges in recruiting transmasculine or gender-diverse participants (148).

Research was also found to be unevenly distributed across Latin America, with Brazil's dominance limiting region-specific policy development. The absence of studies from several countries highlights substantial gaps in regional research production and dissemination. While academic dissemination is multilingual, English and Portuguese prevail over Spanish, the region's most spoken language (149). Although English is official only in Guyana and Belize (absent from this review), its dominance marginalizes research in Spanish, Portuguese, and Indigenous languages, reflecting epistemological coloniality, the anglophone bias of Brazil, and the concentration of knowledge in the Global North. Future studies should explore how linguistic and geopolitical hierarchies shape knowledge production and dissemination.

The current evidence base, comprising mostly qualitative studies followed by descriptive quantitative designs, offers important insight into lived experiences but limits the possibility of comparative or system-level analyses. The scarcity of interventional research also indicates that the field has advanced more in documenting inequities than in testing solutions. This pattern is consistent with Lacombe-Duncan (150), who found that although most peer-based interventions reported positive outcomes, few explicitly incorporated gender affirmation, and most focused primarily on HIV, reinforcing the need for peer-led approaches that address holistic health needs and structural barriers to care.

The high predominance of first authors from Nursing and Medicine indicates a concentration of epistemic perspectives and limited engagement from other health fields, such as pharmacy and dentistry, with a near absence of contributions from disciplines like physiotherapy, nutrition, and related areas.



4.2 Structural and political context shaping TTGD health

This review considers how recent political shifts, marked by authoritarian, neoliberal, and anti-gender agendas, undermine health rights and research related to TTGD populations. Far-right governments in Brazil (2019–2022, under Bolsonaro) and Argentina (2023–present, under Milei) have advanced an anti-Trans agenda under the guise of austerity and moral conservatism. These dynamics echo global trends in late capitalism, such as the Trump administration in the USA, whose influence has emboldened anti-rights movements across Latin America. Such contexts promote regional policies not only to restrict access to care but also to constrain the development and funding of inclusive public health research, reinforcing systemic invisibility and and exclusion (151, 152).

The literature spans multiple historical periods, with most studies published in the past decade. This temporal distribution is crucial for understanding the persistence of pathologizing narratives and their entrenchment in national systems. While legal advancements in some countries suggest progress toward depathologization, biopolitical practices and systemic barriers still demand urgent policy revisions, updated clinical protocols, and care centered on autonomy, dignity, and Trans rights (151, 152).

In Brazil, for instance, the outdated classification of PTr services persists despite the ICD-11 (153) removing “transexualism” from the chapter on mental and behavioral disorders and replacing it with “gender incongruence.” This regulatory lag has delayed policy reform and impeded the transition toward a less pathologizing framework in the public health system, while private providers are already aligned with the new classification (154). In contrast, Argentina's Gender Identity Law eliminated the requirement for medical or psychological diagnoses for gender-affirming care (13). Nonetheless, implementation remains inconsistent, and clinical practices often fail to meet the law's objectives. Recent political changes under the Milei administration have raised concerns about potential reversals of gender-related rights, underscoring the importance of continued vigilance (152). Although the law constitutes a regional milestone, Gonzales (155) noted the absence of official data, which hampers evaluation of its effectiveness and reflects broader deficiencies in state monitoring.

This review has revealed that gender-affirming healthcare in Latin America often operates within biopolitical frameworks that reinforce cisnormative and binary norms, regulating TTGD bodies via medicalized diagnoses. These medical categories serve as instruments of institutional control beyond care access (156, 157). Despite structural precarity from transphobia, cisnormativity, and underfunded systems, TTGD communities resist through peer networks, self-care, and advocacy, asserting agency and creating alternative care pathways. While such strategies reflect resilience and autonomy, potential risks associated with unsupervised practices underscore the urgency of integrating peer networks and Trans professionals into formal systems to ensure culturally responsive, affirming, and safer care models.

Persistent structural and organizational challenges in Latin American healthcare systems affect both cisgender and TTGD users, including limited service availability, workforce shortages, fragmented care, long waiting times, underfunding, regional disparities, and poor coordination across levels of care, which exacerbate health inequities and service avoidance (15, 16, 158).



4.3 Health barriers through the lens of the conceptual framework

Theoretical insights from Lugones (159, 160) and Vergueiro (161) help illuminate how these system-level barriers are historically and structurally produced. Lugones' concept of the “coloniality of gender” and Vergueiro's analysis of cisnormativity in Latin American contexts revealed how colonial, Eurocentric constructs of gender continue to shape healthcare systems through the imposition of binary and cisnormative norms. Lugones' concept of the “coloniality of gender” and Vergueiro's critique of cisgenderism as structured by pre-discursivity, binarism, and permanence expose how dominant epistemologies naturalize gender as biologically fixed and delegitimize non-normative identities. The following sections are structured by access dimensions using this lens.


4.3.1 Availability/accessibility and adequacy

The studies revealed a marked underrepresentation of PHC as a research setting. Gonçalves (162) noted limited research on LGBTQIA+ access to PHC, despite its central role in Brazil's public health system, and identified persistent cis-heteronormative norms as barriers to inclusive, gender-affirming care. Such biomedical dynamics dominating the organization of health systems are overrepresented in the production of knowledge, perpetuate structural exclusion, and sustain unmet health needs. Similar issues have been reported in high-income countries. Across the USA, UK, Australia, Canada, New Zealand, France, and Sweden, Trans and non-binary people frequently face discrimination in PHC, including limited provider knowledge, strained interactions, and unwelcoming environments, highlighting the need to reorient PHC toward equity-based, affirming models (163).

The findings point to significant gaps in both gender-affirming and general health services in Latin America. Care is often fragmented and insufficient, shaped by systemic cisnormativity, transphobia, funding limitations, and inadequate provider qualifications, which reinforce institutional exclusion. The geographic concentration of Trans-specific services in capital cities presents a major access barrier. TTGD health services in North America, Europe, and Oceania are largely urban-centered, with access further constrained in rural and suburban areas. While rural living is not inherently harmful, structural barriers and stigma from healthcare services in these regions sustain persistent health inequities (164).

In line with these structural gaps, Boldrin et al. (165) reviewed the advances and ongoing challenges of the Brazilian PTr. The expansion of gender-affirming healthcare access for Trans people has emerged with persistent weaknesses, including unprepared healthcare professionals, social stigma, pathologizing clinical diagnoses, and limited hospital coverage. They underscore that improving access and addressing stigmatizing practices are essential to ensuring inclusive, biopsychosocial care.

Access to medicines, particularly hormonization and technologies like PrEP and PEP, was widely discussed in the literature. The lack of standardization and the unavailability of public provision for hormonal medicines often forces individuals to rely on informal or clandestine sources, primarily due to financial barriers. Advancing the inclusion of hormones in national lists of essential medicines across Latin America is therefore imperative. In Argentina, where hormonal medicines are standardized, decentralizing distribution remains a challenge. Brazil needs to integrate hormone use into the broader pharmaceutical care system, extending beyond the current hospital-based model.

Pharmacies emerged to occupy a significant and complex position in the healthcare continuum for Trans people, often serving as accessible points for hormone access amid broader barriers to other health services. However, the role and qualifications of pharmacists, potential key actors in medicine access, have remained underexplored, while the training and practices of psychologists, nurses, social workers, and physicians have been discussed under “professional knowledge,” “acceptability,” and “individual health behaviors.” Redfern and Jann (166) emphasized the central role of pharmacists in Trans healthcare, highlighting their capacity to provide gender-affirming, unbiased care, including pharmacotherapy management and laboratory monitoring. Pharmacists' roles in counseling, hormone support, and preventive care underscore their potential to offer culturally competent services (167). However, these observations are primarily drawn from North American studies, and evidence from other regions remains limited.



4.3.2 Affordability/financing, information, and acceptability

Financial factors, including income, employment, and insurance, emerged as key determinants shaping healthcare access for TTGD people in the region. These findings resonate with broader patterns of socioeconomic inequality identified as major barriers to healthcare access across Latin America, where vulnerable groups face compounded disadvantages (168). Such evidence underscores the inequities in access and highlights the pressing need for public, qualified, and accessible healthcare services specifically tailored to the TTGD population.

This study revealed a persistent lack of information for both TTGD populations and healthcare professionals, contributing to informal practices and reinforcing barriers to care. Research on healthcare information from providers' perspectives remains limited, leaving critical aspects of access poorly understood. Acceptability is further constrained by stigma, provider unpreparedness, and systemic obstacles, highlighting how structural and interpersonal factors intersect to limit equitable care.

The lack of professional qualifications and institutional biases in biomedical care reinforce these hierarchies and marginalize TTGD people by privileging cisnormative logics. As such, reliance on informal networks is not only a survival strategy but also an epistemic repositioning that resists colonial frameworks and reimagines healthcare beyond binary and pathologizing paradigms.



4.3.3 Health needs

The scarcity of comprehensive and multidimensional data on TTGD health needs reflects a significant epistemic gap, limiting the development of informed, equitable, and context-sensitive healthcare strategies. This deficit is particularly concerning because it translates into persistent misalignment between the services provided and the actual needs of TTGD populations. Users' felt and expressed needs often remain unrecognized or inadequately addressed, highlighting how institutional biases, professional unpreparedness, and cisnormative frameworks perpetuate inequities. Addressing these shortcomings is therefore essential for designing interventions that are both technically sound and socially responsive.



4.3.4 Individual health behaviors

Users demonstrate significant autonomy, resilience, and agency in navigating care and body modification outside formal systems. However, this often occurs in contexts of risk due to the lack of gender-affirming, competent, and respectful services. Stigma, discrimination, and pathologization by healthcare professionals remain significant barriers to equitable TTGD healthcare. The findings revealed predominantly negative professional behaviors, with few positive exceptions, reflecting a failure to provide culturally competent, gender-affirming care. Discrimination in healthcare settings contributes to adverse health outcomes and reinforces cycles of control and surveillance within cisnormative systems. One of the main results of these barriers was the avoidance of formal health services.

Prior reviews identified barriers to Trans people's access to the Brazilian public system, including discrimination, inadequate care, and inadequate professional qualifications (2, 23, 94). Lima et al. (5) confirmed these Brazilian issues, noting transphobic violence, rights violations, and reliance on alternative care strategies. Transphobia erodes healthcare trust, leading to care avoidance, particularly in rural areas (164).




4.4 Regional and global parallels

Progress in the recognition of LGBTQIAPN+ rights across Latin America is uneven. Countries such as Argentina and Brazil have achieved notable legal and social advances, including the recognition of social name rights, same-gender marriage and adoption, the prohibition of conversion therapies, and access to gender-affirming services. According to Corrales, these gains have been facilitated by active social movements, supportive political institutions, and relatively higher income levels. However, economic resources alone are insufficient to explain progress, particularly in contexts with strong conservative religious influence. In contrast, limited political support, weaker social movements, lower economic resources, and conservative religious pressures have hindered progress in other countries (169). This uneven development likely affects both the recognition of rights and local scientific production on LGBTQIAPN+ issues and may explain the absence or scarcity of research from certain Latin American countries, despite comprehensive search efforts.

In Latin America, TTGD populations face compounded inequalities at the intersection of gender identity, race, class, disability, sexuality, and migration status (170–172). Ethnic and sociocultural diversity coexist with persistent inequities rooted in colonial histories and structural exclusion. Individuals with multiple marginalized identities, such as Indigenous or Afro-descendant heritage, migrant backgrounds, or gender-diverse status, experience systemic barriers, including discrimination, poverty, and invisibility in political and statistical systems (170, 171). Intersectional discrimination is not merely additive but arises from the complex interaction of social hierarchies, and addressing these inequities requires acknowledging that TTGD individuals with additional marginalized identities face distinct obstacles limiting access to resources and opportunities (172).

Compared with global literature, Latin American findings show both convergences and region-specific challenges. Consistent with Scheim et al.'s (3) findings on research gaps regarding transmasculine populations in low- and middle-income countries and limited attention to gender-affirming and general health beyond HIV, this review found a predominance of studies on transfeminine experiences. Holland et al. (163) reported that discrimination and insufficient provider knowledge remain key barriers in PHC globally, mirroring patterns in Latin America. Kearns et al. (4) highlighted that Trans and non-binary youth worldwide navigate complex, costly, and emotionally challenging pathways to gender-affirming care, shaped by family tensions and inconsistent professional support, similar to the dynamics observed in our review. The most peer-based interventions focus narrowly on HIV prevention rather than broader wellbeing or gender affirmation, reflecting a trend in Latin America's limited holistic, community-led initiatives (150). These parallels indicate that the barriers identified in this review reflect broader global inequities in TTGD healthcare, rooted in cisnormativity and structural stigma, yet further shaped in Latin America by colonial legacies and local political, cultural, and health system dynamics that both hinder and sometimes foster more inclusive care.



4.5 Health needs and care pathways

Based on the evidence mapped in this scoping review, several priority areas recur in the literature related to structural barriers rooted in cis-heteronormative and biomedical paradigms: Strengthening workforce qualifications to deliver culturally competent, gender-affirming, and humanized care while addressing stigma, discrimination, and knowledge gaps is essential; improving data collection on gender identity, service use, and health outcomes can inform inclusive policies; service organization should reduce regional disparities, decentralize care, and integrate community-led, rights-based approaches, particularly in primary healthcare; expanding access beyond body modifications and enhancing financial protection are critical steps toward structural transformation that recognizes TTGD people as active agents in equitable and sustainable health systems.



4.6 Strengths and limitations

Variations in terminology and database indexing may have influenced the scope of the literature retrieved, potentially limiting the comprehensiveness of the review. The inclusion of studies primarily published in English, Spanish, and Portuguese introduces possible language bias, and the search, conducted in 2024, captured only studies published up to that year. The large volume of studies identified, combined with rigorous selection, charting, and analysis procedures, contributed to a lengthy manuscript preparation process.

The predominance of studies from Brazil underscores regional imbalances and highlights the need for broader representation across Latin America. To maintain a clear focus on primary research, non-academic sources, editorials, and commentaries were excluded, although they often provide important contextual insights into barriers to healthcare access. Additionally, as appropriate for scoping reviews and in line with our objective, no formal quality appraisal was conducted; therefore, findings should be interpreted as indicative rather than conclusive.

Despite these limitations, this review provides a comprehensive overview of existing evidence and highlights key priorities for future research and policy to advance equitable healthcare for TTGD populations.




5 Conclusion

This scoping review provides the first comprehensive overview of existing evidence on healthcare access for Trans populations in Latin America. The findings highlight persistent structural, economic, and institutional barriers that hinder equitable access to care. Key challenges include fragmented PHC systems, cis-heteronormative and pathologizing approaches, financial and geographic obstacles, and a widespread lack of professional training. These conditions often lead individuals to seek care in emergency settings or engage in risky self-managed health practices, with trust in health systems further compromised by stigma and discrimination.

Promising pathways identified in the literature involve affirming care models with queer-identified providers, community participation, and collaborative planning. Across the studies reviewed, three main directions emerge: (1) comprehensive, gender-affirming care across multiple levels of healthcare, focusing on PHC; (2) intersectional and interprofessional qualification programs, often community-driven, to enhance provider competencies and reduce bias; and (3) the collection and monitoring of regional data to better understand the health needs of diverse TTGD populations.

Future research should address remaining gaps, including longitudinal studies tracking health trajectories, comparative analyses across countries and subregions, and focused investigations on transmasculine and gender-diverse populations. Advancing equitable healthcare in Latin America requires structural transformation that challenges colonial, binary, and biomedical paradigms, centers TTGD voices, and positions these communities as active agents in shaping health systems. Such approaches have the potential to generate innovative, sustainable, and rights-oriented improvements in health equity across the region.
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Introduction: Long-acting testosterone formulations are essential but infrequently used for gender affirmation. Although not FDA approved in the United States for gender dysphoria, testosterone undecanoate is a long-acting testosterone formulation administered every 10 weeks. Similarly, Testopel is an FDA-approved testosterone pellet implanted subcutaneously every three to six months, which slowly releases testosterone for a long-acting androgenic effect.
Methods: A retrospective review was conducted between January 2020 and June 2024. Data was collected through the electronic health record using a standardized Case Report Form and patients were identified using a unique study identifier corresponding to their medical record number. Data was then collected about these patients including sex assigned at birth, gender identity, age, race, insurance coverage type, prior testosterone formulation use, type of LA testosterone used, duration of LA testosterone use, reasons for LA testosterone use, recent testosterone level, and recent hematocrit level.
Results: Thirteen individuals were found. Median age was 37 years (IQR 23, 53), and 54% were White, 15% Latino/Hispanic, 7.7% Asian, 8% Black, 8% Mixed Race, and 8% American Indian. Insurance coverage included 8% Medicaid, 78% private, and 15% Medicare. Most patients (85%) were on testosterone undecanoate while 15% were on Testopel. Median duration of use was 20 months (IQR 5, 102). Formulations prior to switching were 69% short-acting testosterone injections, 23% topical gel, and 8% patches. Findings showed most common reasons for switching to long-acting testosterone formulations were 31% poor self-reported adherence (31%) and intolerance or needle phobia (31%). Median total testosterone level was found to be 403 (IQR 167–689) and median hematocrit of 47.2% (IQR 27.6–48.3).
Conclusion: Many chose LA testosterone to improve adherence, which ultimately would improve patient satisfaction. Although there are no official guidelines recommending short versus long-acting testosterone use, having the availability of long-acting formulations may create space for shared decision-making between patients and providers to best address gender-affirming goals of patients. Barriers may exist in terms of paying for and acquiring long-acting formulations, making a dedicated pharmacy technician or insurance authorization specialist a critical part of a gender health program.

Keywords
 gender dysphoria; gender-affirming care; hormone replacement therapy; injectable; long-acting; testosterone; transgender; transgender health disparities


Introduction

Gender affirming hormone therapy (GAHT) plays a crucial role in reducing gender dysphoria and improving mental health outcomes among transgender and nonbinary individuals (1, 2). For individuals assigned female at birth, testosterone therapy remains the primary pharmacologic intervention (3).

There are various formulations that exist for testosterone, including transdermal, subcutaneous (SC), intramuscular (IM), oral, and long-acting preparations (3–6). Short-acting injectables (e.g., testosterone cypionate) are commonly used in the United States, often administered weekly or biweekly (3). This schedule may create barriers for some individuals, contributing to poor adherence, fluctuating serum testosterone levels, and injection fatigue.

Testosterone undecanoate is a long-acting intramuscular formulation that was approved by the FDA in 2014 for male hypogonadism (7). Its long-acting effects provide for a more extended dosing interval of approximately 10 weeks (7). Although it is used off label in the United States, it is commonly and widely used internationally for the purposes of gender dysphoria. Use of this formulation in the US requires strict administration guidelines due to concerns for rare reactions including pulmonary oil microembolisms and anaphylaxis (7, 8). Because of these concerns, the Risk Evaluation and Mitigation Strategy (REMS) program was created in the United States, requiring administration of testosterone undecanoate to be done only by a trained healthcare professional followed by post-injection observation for thirty minutes (7–9). Testopel, another long-acting testosterone formulation, is an FDA approved subcutaneous testosterone pellet that delivers sustained androgenic effects for up to six months (10, 11). Recent studies in transgender men report favorable virilizing effects and convenience, but also note procedure-related complications (pellet extrusion and site infection), highlighting the need for routine monitoring (12).

Data on the use of long-acting testosterone formulations for gender affirming care is limited, especially in the United States. This study aims to describe a cohort of transmasculine individuals using long-acting testosterone for gender-affirmation and the reasons for this particular delivery method at two Academic Health Center clinics in Southern California.



Materials and methods

A retrospective review was conducted at two Academic Health Center clinics offering hormone therapy to transgender and nonbinary patients. The study included individuals who initiated either testosterone undecanoate or Testopel long-acting formulations for gender affirmation between January 2020 (at initial initiation of long-acting testosterone) and June 2024. (at the time of data extraction). The research protocol was approved and deemed exempt by the Institutional Review Board at the University of California, San Diego on April 28th, 2024.

Eligible patients were identified using electronic health records and assigned unique study identifiers. Data was extracted using a standardized case report form with the following inclusion criteria: assigned female at birth, identified as transmasculine or non-binary, and initiated long-acting testosterone for gender affirmation purposes. Data was collected about the patients including: sex assigned at birth, gender identity, age, race, insurance coverage type, prior testosterone formulation, type of LA testosterone, duration of LA testosterone use, reasons for LA testosterone use, recent testosterone level, and recent hematocrit level.



Results

Thirteen individuals assigned female at birth initiated long-acting testosterone for gender affirmation. Twelve identified as transgender men and one as non-binary. The median age was 37 years (IQR 23, 53). Race and ethnic composition were as follows: 54% White, 15% Latinx/Hispanic, 8% Black, 8% Mixed race, 8% American Indian, and 8% Asian. Most patients (78%) were privately insured, with 15% covered by Medicare and 8% by Medicaid. 85% were on testosterone undecanoate while 15% were taking Testopel. Median duration of long-acting testosterone use was 20 months (IQR 5, 102) (Table 1).


TABLE 1 Characteristics of participants using long-acting testosterone (N = 13).


	Characteristic
	n (%) or Median (IQR)

 

 	Gender identity


 	• Transgender male 	12 (92%)


 	• Nonbinary 	1 (8%)


 	Age (years) 	37 (IQR 23, 53)


 	Race/Ethnicity


 	• White 	7 (54%)


 	• Latino/Hispanic 	2 (15%)


 	• Asian 	1 (8%)


 	• Black 	1 (8%)


 	• Mixed race 	1 (8%)


 	• American Indian 	1 (8%)


 	Insurance type


 	• Private 	10 (78%)


 	• Medicare 	2 (15%)


 	• Medicaid 	1 (8%)


 	Type of long-acting testosterone


 	• Testosterone undecanoate 	11 (85%)


 	• Testopel pellets 	2 (15%)


 	Duration of LA Use (months) 	20 (IQR 5, 102).


 	Testosterone formulations prior to LA


 	• Short-acting injectable 	9 (69%)


 	• Topical gel 	3 (23%)


 	• Patch 	1 (8%)


 	Median total testosterone 	403 (IQR 167–689)


 	Median hematocrit 	47.2% (IQR 27.6–48.3)




 

Formulations prior to switching were 69% short-acting testosterone injections, 23% topical gel, and 8% transdermal patches. Reported reasons for transitioning to long-acting testosterone included poor adherence (31%), intolerance/needle phobia (31%), injection fatigue (8%), convenience (8%), fluctuations on short-acting testosterone (8%), patient preference (8%), and international availability (8%) (Figure 1).
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FIGURE 1
 Reasons for long-acting testosterone use.


Lab data available prior to the last dose administered demonstrated median total testosterone levels of 403 (IQR 167–689) and median hematocrit of 47.2% (IQR 27.6–48.3), consistent with therapeutic androgenization. No cases of pulmonary oil microembolism or anaphylaxis were observed in this cohort.



Discussion

This study describes one of the few United States based cohorts of transgender and nonbinary individuals assigned female at birth receiving long-acting testosterone for gender affirmation. Most of the participants transitioned to long-acting formulations from short-acting ones, citing adherence challenges, needle intolerance, and convenience as primary motivators. Gender-affirming hormone therapy is a life-long process, and these findings underscore the importance of flexible, patient-centered treatment modalities.

The pharmacokinetic profile of testosterone undecanoate and Testopel offers stable serum testosterone concentrations at extended dosing intervals, potentially reducing hormonal fluctuations and improving quality of life (7, 10, 11). With respect to testosterone undecanoate, international and pharmaceutical data suggest that pulmonary oil microembolisms and anaphylaxis are rare, occurring in fewer than 0.01% of injections (7, 8, 13). While the REMS program serves as a safety measure for reducing adverse events, the risk for these rare events are so low that it may also serve as a barrier for patients from accessing this formulation. Routine implementation of both testosterone undecanoate and Testopel in clinical settings faces shared challenges related to procedural access, insurance coverage, and variable absorption rates. Nonetheless, it remains a viable alternative for individuals preferring less frequent administration or those who face difficulties with injections.

Erythrocytosis is a known effect of testosterone therapy and a key safety consideration in prescription GAHT. The degree of elevation can vary based on formulation, dosing, and cumulative testosterone exposure. Short-acting formulations, especially administered at longer intervals, have been associated with higher peak serum testosterone levels and higher prevalence of erythrocytosis compared to transdermal formulations (14–16). Long-acting formulations provide more stable serum testosterone levels and may reduce peak-related erythropoietic stimulation; however, erythrocytosis is still reported with long-term use (14, 15). Similarly, testosterone pellets offer sustained androgen delivery but may limit dosing flexibility once implanted, which can complicate management of rising hematocrit. Studies have reassuringly shown that hematocrit levels with these formulations stay within acceptable ranges (11, 17). These findings highlight that the risk of erythrocytosis among formulations are shared and emphasize the importance of routine monitoring.

Financial and logistical barriers remain major impediments to the use of long-acting testosterone formulations (18). Short-acting injectable testosterone is typically the least expensive, with costs out of pocket around $15–$60 per vial (19). These lower costs are largely attributable to the long -standing availability of these formulations, their stability and extended shelf life, and widespread generic manufacturing, which together contribute to more consistent insurance coverage (19). Out-of-pocket costs for testosterone undecanoate vary significantly, but with commercial insurance and the manufacturer’s copay program, eligible patients can pay $0 per injection, though the drug’s retail price can be around $2,000 per shot (7, 19). Testosterone pellets similarly on average cost $1,000 per procedure (19). Cost differences are compounded by variable insurance coverage, prior authorization requirements, and possible out-of-pocket expenses for monitoring and provider visits which can create their own barriers (9, 18).

Integrating dedicated access personnel (e.g., pharmacists, pharmacy technicians, patient navigators) within gender health programs can help streamline processes such as prior authorizations, REMS program requirements, and other logistical steps, ultimately improving access to therapy.



Limitations

This study has several limitations. Its small sample size and single-institution setting may restrict the generalizability of the findings. The retrospective design further limits causal inference. In addition, long-term outcomes and patient satisfaction data were not systematically collected. As a result, the findings may not be fully representative of all transmasculine individuals or clinical settings. Future prospective multicenter studies are warranted to better characterize rare adverse events, assess patient-reported outcomes, and inform evidence-based guidelines for the use of long-acting testosterone in gender-affirming care in the United States.



Conclusion

Long-acting testosterone formulations, including testosterone undecanoate and Testopel, represent crucial options in gender-affirming trans masculinization and expand therapeutic options. These formulations offer more consistent androgen exposure and reduced dosing frequency (7, 11). Having access to these formulations offers improved adherence, overall patient satisfaction, and quality of life. Despite regulatory and cost barriers, expanding access to long-acting testosterone formulations supports individualized, affirming, and sustainable hormone therapy that is safe and effective for transgender and nonbinary individuals.
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Background: Trans, Travesti, and Gender Diverse (TTGD) populations face barriers to healthcare, limited by the qualifications of health professionals; however, information on pharmacists’ qualifications to deliver this care is scarce in the literature.
Objective: To examine pharmacists’ professional and service qualifications to provide care for TTGD populations within the Brazilian Unified Health System (SUS) in a southern Brazilian capital.
Methods: A Grounded Theory study was conducted with ten pharmacists working in primary and secondary healthcare, within the SUS. Participants were recruited through theoretical sampling and included pharmacists employed in SUS services within the municipality, excluding pharmacy residency trainees. Semi-structured interviews were conducted in participants’ workplaces, audio-recorded, transcribed verbatim, and translated into English. Data were analyzed using open, axial, and selective coding with NVIVO® 14. The study received ethical approval from the Federal University of Santa Catarina and followed the COREQ guidelines.
Results: Pharmacists’ qualifications were limited by insufficient undergraduate, postgraduate, and continuing education on TTGD healthcare. Contextual and intervening factors included cisheteronormative norms, regulatory constraints, and incidental engagement with TTGD narratives. Central phenomena involved knowledge gaps, communication difficulties, limited multidisciplinary collaboration, and a product-focused approach. Strategies ranged from respecting social names and pronouns to providing superficial service and referring TTGD users to specialized clinics. Consequences included feelings of not being qualified, negative emotions, and centralization of TTGD care in specialized services. Contact with trans narratives, however, facilitated more respectful and effective care.
Conclusion: Structural and educational reforms, professional training, curricular integration, engagement with TTGD narratives, multidisciplinary collaboration, and full implementation of the National Policy for Comprehensive Health Care for Lesbian, Gay, Bisexual, Travesti, and Trans Populations are critical to enhancing pharmacists’ capacity to provide inclusive, equitable, and humanized care within the Brazilian SUS.

Keywords
cultural competency, graduate pharmacy education, health services for transgender persons, sexual and gender minorities, transgender persons


1 Introduction

Trans, Travesti, and Gender Diverse (TTGD) populations face persistent barriers to healthcare, with one of the most critical being the lack of professional qualifications to provide care for them (1). Qualification is a multidimensional and socially constructed process that goes beyond technical training. It encompasses knowledge and skills developed through education and socialization, reflecting the potential to perform tasks in the workplace while linking education and work within broader social and power relations (2–6). The term “Trans” is used as an umbrella category encompassing diverse gender identities whose gender differs from that assigned at birth. Within this category, “Travesti” refers to a culturally specific transfeminine identity deeply rooted in Latin American social and political contexts, while “Gender Diverse” describes identities and expressions that diverge from binary norms (7, 8). Addressing these qualification gaps, therefore, requires situating professional qualifications within the Brazilian health system and its policy frameworks for TTGD care.

The Brazilian Unified Health System (SUS) is a publicly funded, universal health system organized across primary, secondary, and tertiary levels of care, with Primary Health Care (PHC) serving as the main entry point. In Brazil, specific public policies have been developed to address the health needs of TTGD populations (9). These include the “Transexualizing Process” (PTr), a SUS-funded program that organizes access to gender-affirming healthcare services and procedures through specialized services across different levels of care, and the National Policy for Comprehensive Health Care for Lesbian, Gay, Bisexual, Travesti, and Trans Populations (PNSILGBT). Among other strategies, the latter emphasizes the integration of gender identity and sexual orientation into professional training and continuing education. Despite these advances, implementation lacks uniformity, and professionals often lack the necessary training to provide inclusive and equitable care (9, 10).

Within this context, examining how health professionals are prepared to engage with and operationalize these policies is essential. Pharmacists, increasingly integrated into interdisciplinary teams, play a strategic role in ensuring access to healthcare for TTGD people (11, 12). Their contributions extend beyond medicine management to include therapeutic follow-up, sexual and mental health support, and preventive care such as HIV pre-exposure prophylaxis. Strengthening these roles requires not only supportive policies but also curricular and continuing education strategies that meaningfully incorporate TTGD health into pharmaceutical training (11–15).

Despite the strategic involvement of pharmacists in TTGD healthcare and the existence of national policies aimed at promoting equitable care within the Brazilian SUS, the scientific literature addressing pharmacist training specifically focused on TTGD healthcare remains scarce. A global scoping review on pharmaceutical education in LGBTQIA+ health did not identify Brazilian studies focusing on training or educational strategies for pharmacy students or pharmacists related to TTGD care (15).

Evidence from a recent scoping review on healthcare access for TTGD people in Latin America highlights the significant and complex role of pharmacies, particularly in relation to hormone use, as they often represent one of the most accessible points of care amid broader barriers to other health services. Nevertheless, the review indicates that pharmacists’ social, cultural, political, and educational backgrounds, as well as their practices related to TTGD users, remain underexamined compared with those of other health professionals (16). This combined lack of published evidence and structured educational initiatives constrains the understanding of how pharmacists are prepared to operationalize existing policies in everyday practice, and contextualizes the relevance of the present study, reinforcing the need to investigate pharmacists’ and their services’ qualifications as potential contributors to reducing inequities in healthcare access.

In light of this evidence, given the multiple pharmaceutical services across all levels of care in the SUS (17), and the professional’s relevance to TTGD healthcare (12), analyzing their qualifications to provide care for TTGD populations is essential to guide training, strengthen services, and address the literature gap on how pharmaceutical practice can advance healthcare equity. Therefore, this study aimed to analyze the pharmacists’ professional and service qualifications to provide care for TTGD populations within the SUS in a Brazilian capital.



2 Theoretical framework

Qualification is examined as this study’s central phenomenon. It is not restricted to individual skills or technical training but is understood as a socially constructed and historically situated process. From this perspective, work organization and professional training cannot be dissociated from the social relations, power structures, and institutional arrangements in which they are embedded. Qualification is therefore a multidimensional concept that encompasses the qualification of the job, the work process, and the worker, shaped by economic, social, and political contexts and by the technical and social regulations that govern professional practice (3–5). This conceptualization allows qualification to be examined beyond formal education, capturing how pharmacists’ roles, competencies, and practices are produced and negotiated in everyday work settings to provide care for TTGD healthcare users.

In this article, the term “healthcare users” refers to individuals who access and interact with health services. Although “patients” remains common in biomedical literature, we adopt “users” in line with critical public health perspectives that emphasize agency, autonomy, and rights beyond the traditional patient role (18, 19).

This study is theoretically informed by Blumer’s Symbolic Interactionism, which emphasizes that meanings are constructed through social interaction and continuously interpreted and modified by social actors. According to this perspective, individuals act based on the meanings they attribute to objects, situations, and relationships, and these meanings emerge from and are modified through interaction. In the context of healthcare, professional practices are understood as the result of continuous interpretive processes through which actors define situations, negotiate roles, and respond to institutional and social expectations (20).

The theoretical–analytical coherence of this study is ensured by the Grounded Theory method, described by Corbin and Strauss, an approach rooted in Symbolic Interactionism. Within this approach, social reality is viewed as dynamic and processual, constructed through actions and interactions (21, 22). The coherence between theory and method underpins an inductive analytical process guided by theoretical sensitivity and constant comparison. This integration enables the construction of a substantive theory that captures qualification as a dynamic and interactional phenomenon, produced and transformed through pharmacists’ everyday practices within the Brazilian Unified Health System.



3 Materials and methods


3.1 Study design

To develop a substantive theory, this qualitative study applied the Grounded Theory method developed by Corbin and Strauss (21, 22) to investigate the qualifications of pharmacists and pharmaceutical services to provide care for TTGD people within the Brazilian Unified Health System (SUS). In line with methodological standards, reports followed the COREQ guidelines (23).



3.2 Participants and recruitment

Eligible participants were pharmacists employed in the SUS in a southern Brazilian capital. Inclusion criteria included: (i) holding a valid pharmacist license; (ii) being formally employed in the SUS at the primary or secondary care level; and (iii) currently providing pharmaceutical services in this city. Although the municipality includes pharmacy residents who support service delivery as part of their professional training, they were excluded from the study because they are not contracted staff and remain under supervised training.

The theoretical sampling strategy proposed by Corbin and Strauss was used, whereby participant recruitment and data analysis occurred iteratively (21, 22). Initial participants were selected to explore broad aspects of pharmacists’ qualifications to provide care for TTGD people. As data analysis progressed, subsequent participants were recruited to further elaborate, refine, and contrast emerging categories and their properties.

Participant recruitment was supported by the city’s pharmaceutical services department, part of the local health authority, which distributed email invitations presenting the study and inviting pharmacists to participate. Additionally, potential participants were contacted by telephone at their workplaces by the research team.

A total of ten pharmacists participated in the study. Recruitment was concluded when theoretical saturation was achieved, that is, when no new properties or dimensions of the emerging categories were identified through continued data collection and analysis.



3.3 Data collection

Twelve in-depth one-on-one interviews were conducted from September through December 2022 until data saturation was achieved, defined as the point at which no new categories emerged from the analysis. Theoretical saturation was reached during the final stages of data collection and analysis (21, 22). Each interview lasted 22–50 min (average 36 min). The interviews were conducted in person in a private room at the participants’ workplaces, audio-recorded with permission, and complemented by field notes taken by the interviewer. Eight participants were interviewed once, and two participants were interviewed twice, as additional interviews were needed to address analytical gaps in the emerging theory until theoretical saturation was achieved.

Data were collected using a semi-structured interview guide designed to explore key dimensions of the qualification process, including service and work relationships, social and cultural processes, and professional training and practice. The guide consisted of five open-ended main questions and a demographic section aimed at characterizing participants’ socioeconomic profiles. Each main question was accompanied by suggested prompts and guidance on the type of content to be explored, which were used flexibly to deepen participants’ accounts when necessary (Table 1). Interviews typically began with a brief, informal conversation about service structure and organization to establish rapport before progressively addressing the study’s central topics.


TABLE 1 Interview guide question samples.


	Category
	Items





	Main question
	How is the service you work with organized?



	Supporting questions
	1. What services are offered at your workplace?
2. What professionals and technologies are involved?
3. What medicines are dispensed there? 3.1 What SUS pharmaceutical components are involved (basic, statetig, specialized)? 3.2 Are there medicines for hormonization?
4. Is there any service to follow up on users’ pharmacotherapy?
5. Has any activity in pharmaceutical care been implemented?



	Explanation
	The guidance for this question refers to their knowledge and perceptions about the workplace’s general activities, its scope, resources, and the professionals involved, regardless of the people it is intended for.






The interview guide was validated by three experts (two cis and one trans), who assessed its relevance and applicability to the phenomenon under investigation. A pilot interview was conducted with one pharmacist who expressed interest in participating in the study. The pilot aimed to prepare the interviewer and to refine the interview guide; following this process, minor adjustments were made to the instrument before commencing data collection with the remaining participants. All interviews were conducted by the first author, a cis woman and Ph.D. candidate.

The research team’s professional and academic background informed the study throughout all stages. The first author had experience as a pharmacist in SUS primary healthcare facilities and at the state pharmaceutical services coordination, had conducted previous research on TTGD healthcare, and participated in advocacy initiatives for LGBTQIAPN+ rights. The second author had experience researching pharmaceutical services for trans people in northern Australia, and the third author had extensive knowledge of Brazilian pharmaceutical services through academic teaching and research. Additionally, as pharmacists who are professors and Ph.D. students, they have studied inclusive and respectful pharmaceutical care through their professional careers. These combined experiences, together with formal training in grounded theory, guided study design, data collection, and analysis, supported continuous reflexivity and sensitivity throughout the research process.



3.4 Data analysis

The interviews were audio-recorded, transcribed verbatim, and carefully translated from Portuguese into English, with two researchers independently reviewing the transcripts to verify completeness and consistency, and translations reviewed by two professional translators to ensure accuracy and enable full team participation. The first author conducted data coding.

Analysis followed the three steps proposed by Corbin and Strauss: open, axial, and selective coding. The relational paradigm model was applied as a heuristic tool to organize relationships among emergent categories, including causality, context, phenomenon, intervening conditions, strategies, and outcomes, allowing theory to be generated inductively from the data (21, 22).

Open coding was the initial stage, during which transcribed interviews and field notes were read repeatedly and analyzed line by line, naming, comparing, and developing categories, using NVivo 14® software. The data were separated into discrete parts, examined, and compared to identify recurring patterns. Concepts were labeled, grouped, and organized into preliminary categories that represented meaningful phenomenon (21, 22).

Axial coding is the process of relating categories to subcategories. It involved reassembling these fractured or separated data by exploring the relationships among categories and subcategories, particularly how they connect in terms of causal conditions, context, actions/interactions/strategies, and consequences. This phase also emphasized identifying social processes, especially participants’ actions in response to the described conditions. During this process, codes were refined, properties and dimensions of categories were described, and analytical memos were developed to support interpretation (21, 22).

Selective coding was the final stage, in which a central (core) category was identified and systematically integrated with other categories to build a coherent grounded theoretical explanation, validated through relationships and refined by further developing categories as needed. Relationships between categories were organized using a paradigm model encompassing causality, context, phenomenon, intervening conditions, strategies, and outcomes. Constant comparison was applied throughout to ensure analytical consistency and depth (21, 22). The achievement of data saturation was thoroughly discussed among the researchers while examining the properties of the categories.

The core category integrates key dimensions that characterize pharmacists’ current qualifications to provide care for TTGD healthcare users within pharmaceutical services. It was constructed by integrating categories that conceptually aligned with the analytical definition of professional and service qualification adopted in this study. Categories were incorporated into the core when they meaningfully represented dimensions of pharmacists’ and pharmaceutical services’ qualification to deliver care for TTGD people within the public healthcare context.

Relational hypotheses were subsequently developed through analytical statements to explain how the central phenomenon is influenced by causal, contextual, and intervening conditions, and how these conditions shape participants’ actions, interactions, strategies, and their consequences (21, 22). The paradigm model was used as a heuristic tool to support this integrative process, rather than as a rigid framework, enabling the construction of a grounded theoretical model that captures the dynamic and multidimensional nature of pharmaceutical services’ qualifications to provide care for TTGD people.

The relevance and centrality of categories were determined by their analytical development, observed variation across empirical instances, and explanatory contribution to the emerging theory. Through constant comparison, concepts were progressively abstracted from participants’ accounts and elevated to categories when they demonstrated conceptual relevance and sufficient variation. Relationships between categories were analytically examined, and centrality was attributed to those that consistently contributed to explaining the central phenomenon across different contexts and conditions (21, 22).

Although the occurrence of categories across interviews was monitored as an auxiliary indicator of analytical robustness, prioritization was guided by theoretical sensitivity, conceptual density, and explanatory coherence rather than by quantification. The designation of centrality, therefore, reflects the integrative role of categories within the grounded theoretical model, as refined through selective coding and theoretical saturation (21, 22).

Throughout the analysis, data and emerging categories were continuously compared, and interpretations were discussed, validated, and refined with two experienced pharmacy professors. Procedures, including duplicate transcript review, constant comparison, peer discussion, and careful transcription and translation, ensured trustworthiness while embedding the researchers’ preparation, reflexivity, and professional positioning within the study process.



3.5 Ethical consideration

This study was approved by the Human Research Ethics Committee of Santa Catarina Federal University (CAAE: 59891822.0.0000.0121). Participation in the study was subject to the signing of the Informed Consent Form by participants, which invited the participants to join the research, presented the study’s purpose and methods, explained the activities and the approximate duration of the interview, data management and storage, as well as the researcher’s commitment to confidentiality. This document also presented the research group, the risks and benefits of participating, and assured them that they could pause or end interviews at any time. This information was verbally emphasized before the beginning of the interview, when the interviewer explained that the interview would be recorded for transcription purposes, that data would be securely stored and discarded after the completion of the research, and that participants’ confidentiality would be maintained. No one refused to take part or withdrew from the study. Participants are referred to using the singular, gender-neutral pronouns they/them to protect anonymity.




4 Results

The characteristics of the pharmacists are summarized in Table 2. From the ten participants, eight identified as white, and two as pardo (as classified in the Brazilian census). Regarding their socioeconomic status, all participants were classified as middle class. Seven reported a household monthly income ranging from BRL 4,848.01 to BRL 12,120.00 (approximately USD 893 to USD 2,231), and three reported incomes ranging from BRL 12,120.01 to BRL 24,240.00 (approximately USD 2,231 to USD 4,462). The participants had academic backgrounds ranging from college graduates to those with graduate degrees, all of whom graduated with a pharmacy degree from public universities. Nine of them had a postgraduate course, 7 had one or more Professional and Continuing Education courses done in private and/or public institutions, 6 had a master’s degree undertaken in a public university, 2 started their Ph.D. but didn’t complete it, and one completed it in a public university. Time since pharmacy degree ranged from 5 to 40 years (median = 18.55 years). Time spent studying (undergraduate and postgraduate studies) varied from 3 to 20 years (mean: 10.85 years).


TABLE 2 General characteristics of participants.


	N
	Gender
identity
	Age (years)
	Sexual
orientation
	Years spent
studying
	Years since
pharmacy degree
	Education
level
	Continuing
education*





	1
	Cis man
	39
	Homosexual
	20
	17
	Master’s
	Yes



	2
	Cis woman
	31
	Heterosexual
	14
	7
	Ph.D.
	No



	3
	Cis woman
	40
	Heterosexual
	10
	5
	Bachelor’s
	Yes



	4
	Cis woman
	43
	Heterosexual
	10
	22
	Master’s
	Yes



	5
	Cis woman
	48
	Heterosexual
	3
	23
	Bachelor’s
	No



	6
	Cis woman
	53
	Heterosexual
	8
	28
	Bachelor’s
	Yes



	7
	Cis woman
	38
	Heterosexual
	12
	15
	Master’s
	No



	8
	Cis woman
	47
	Heterosexual
	9
	23
	Master’s
	Yes



	9
	Cis woman
	62
	Heterosexual
	12
	4
	Master’s
	Yes



	10
	Cis woman
	29
	Heterosexual
	9
	5
	Bachelor’s
	Yes






*Master’s and doctoral degrees were not included under “continuing education,” as these confer academic titles already listed in “education level.”




All participants worked in public community pharmacies within the Brazilian Unified Health System (SUS) in southern Brazil. Half were allocated to pharmacies located within primary healthcare centers, which operate as open-access services and are organized according to the Family Health Strategy model, with multiprofessional teams responsible for defined territories and longitudinal care. These units operate within the principle of comprehensiveness, coordinating care across different levels of the health system and serving as the main entry point for the local population.

The remaining participants worked in secondary care facilities: one centralized pharmacy dedicated to dispensing high-cost and specialized medicines, operating independently from other healthcare services and serving as the only municipal reference for access to these medicines; and another pharmacy linked to two services located within the same building, a general polyclinic and a trans-specific outpatient clinic. In the Brazilian SUS, polyclinics provide specialized outpatient care and are accessed through a referral and regulatory system, usually initiated in primary care.

The trans-specific outpatient clinic provides multidisciplinary care for Trans, Travesti, and Gender-Diverse people across the life course. Services include medical, nursing, and psychological care; support during gender identification processes; initiation and follow-up of hormonization; sexual and reproductive health care, including HIV and STI testing, prevention, and treatment (PrEP and PEP); gynecological preventive care; and guidance on legal and administrative processes related to civil registry rectification. The clinic also offers referrals and clinical reports required for gender-affirming procedures, operating as a specialized reference service within the local health system. The related pharmacy primarily dispensed medicines for the management of conditions of epidemiological relevance or affecting vulnerable populations, such as HIV/AIDS, and also provided access to medicines for hormonization. To ensure anonymity in the publication, participants’ names were replaced with colors, which will be used throughout the text to refer to each of them: Purple, Pink, Yellow, Green, Blue, Gray, Orange, Golden, Red, and White.

During the axial coding process, previously formed concepts that could be merged based on their properties formed larger categories and became the subcategories/concepts, whereas those with consistent constructs that did not merge emerged as unique single categories without further subdivisions. The data analysis of the Pharmacists’ Professional and Service qualifications to provide health care for TTGD people, through the categorization of the interview data coding processes, yielded 37 main categories and 45 subcategories (Table 3).


TABLE 3 Categories and subcategories of pharmacists’ professional and service qualification to provide healthcare for TTGD people in southern Brazil.


	Category
	Subcategory





	Lack of academic experience related to healthcare for TTGD people
	Received (or not) training on TTGD-healthcare-related issues



	Realize the lack of training on TTGD healthcare



	Lack of workplace training on healthcare for TTGD people
	Isolated experiences of on-the-job training in TTGD healthcare



	No on-the-job training on TTGD healthcare



	Coloniality: the modern colonial CIStem of gender and capitalism
	General precarious services due to Neoliberal policies and the dismantling of the healthcare network



	Cisnormative values as a social standard



	University’s mandatory subjects run according to CIStem’s norms – excluding TTGD people



	Healthcare services reproduce discrimination against TTGD people



	Exclusion of TTGD people in cisnormative networks



	Healthcare regulation structuring specialized services and PHC referral-counter-referral systems
	The presence of one outpatient clinic specialized in TTGD people’s healthcare in the city’s public network.



	PHC services are decentralized and responsible for acting as the center of communication between healthcare points



	Communication failures in the health services network



	Poor PNSILGBT implementation in service
	–



	Changes in the community pharmacist profile/scope of practice
	–



	Social, cultural, and political environments and values
	Influence of taboos and prejudices



	Political environmental discussions



	Contact with friends engaged in TTGD healthcare



	Occasional experiences related to TTGD people in academic activities and work environments
	Extracurricular academic experiences



	Discussions with the team



	Relate with narratives of TTGD people
	Through social movements



	Through the personal environment



	Through work experiences



	Lack of pharmacists’ knowledge of TTGD people’s healthcare and general concepts
	TTGD-related concepts



	TTGD-specialized services



	Related public policies



	Difficulty in communicating with TTGD users
	Feel embarrassed and uncomfortable when assisting TTGD people



	Don’t know what name to call the user



	Don’t know the user’s personal pronouns, but don’t ask them



	Denaturalization of TTGD identities
	Try to act naturally with TTGD users, despite not considering their identity “natural”



	Feel surprised when seeing a TTGD user



	Show taboos or prejudices against TTGD people



	Limited pharmaceutical involvement in multidisciplinary teams
	Work in multi-professional teams



	Intensity of pharmacist collaboration with other professionals



	Pharmaceutical services focused on product delivery
	Dispensing medicines (properly or delivering them)



	Managing administrative processes to access medicines



	Incipience of other healthcare initiatives



	Greater contact by pharmacists linked to the TTGD outpatient clinic
	Very often see TTGD people in the service



	Used to see TTGD people in the service often, but it has reduced



	Rarely seeing TTGD people in the service



	Actions regarding the use of the user’s social name and personal pronoun
	Asking for the social name pronoun when in doubt



	Calling the user by the wrong (not the social) name



	Interactions with peers toward adverse situations related to TTGD people’s healthcare
	Point out colleagues’ mistakes



	Give training to colleagues



	Asking colleagues about their doubts



	Providing fast and superficial care services to all users
	–



	Avoiding deeper care/discussion with TTGD users
	–



	Guiding Pharmaceutical services in a cisnormative way
	–



	Referring TTGD users to other services
	–



	(Un)preparedness feelings
	Feel unprepared to provide care related to hormone use



	Feel unprepared to provide general care for TTGD people



	Feel prepared to provide care for TTGD people



	Negative feelings when making mistakes related to the user’s name or gender identity
	–



	Feelings of being distant from the users/not having a link with them
	–



	Perception of the need for more training to provide care for TTGD people and willingness to learn more
	–



	Realize the need to insert TTGD health issues in pharmacy curricula
	–



	Superficial pharmaceutical care for TTGD people
	–



	Centralization of TTGD people’s healthcare in specialized services
	–






Then, the categories were placed in the situation model according to their relationships, integrating: causal conditions (factors that give rise to the phenomenon), contextual conditions (broader situational or structural influences), intervening conditions (factors that directly affect participants’ responses to the phenomenon), the central phenomenon (the main process under study), actions/interactions/strategies (responses or behaviors related to the phenomenon), and consequences (outcomes resulting from the phenomenon and strategies) (21, 22). The organization of these categories and subcategories within the paradigm is visually represented in Figure 1, which illustrates the Grounded Theory model of Pharmacists’ Professional and Service qualifications to provide health care for TTGD people in southern Brazil.


[image: Conceptual diagram illustrating causal, contextual, and intervening conditions affecting pharmacists’ care for TTGD people, central phenomena, actions, and consequences, including feelings of unpreparedness, superficial care, and recognition of the need for training.]
FIGURE 1
Grounded theory paradigm. Created with Canva.com.


The term “social name” is used in Latin America to refer to a person’s chosen name, equivalent to the “chosen” or “affirmed name” in Northern contexts, and will be consistently applied throughout this text (24).


4.1 Central phenomenon

The core categories represent the central social phenomenon of the study. These categories explain the phenomenon by answering the questions: “What is the main concept presented in this research? If my findings are to be conceptualized in a few sentences, what do I say? What does all the action/interaction seem to be about? How can I explain the variation that I see between and among the categories?” (21, 22).

In this study, the central phenomenon (pharmacists’ professional and service qualifications to provide healthcare for TTGD people) is described through six core categories, which are further divided into subcategories.


4.1.1 Lack of pharmacists’ knowledge of TTGD people’s healthcare, and general concepts

This category arises from participants’ generally limited understanding of TTGD-related healthcare, despite differences linked to intervening conditions. It was developed from three subcategories: TTGD-related concepts, TTGD-specialized services, and relevant public policies. Most pharmacists acknowledged that their knowledge was insufficient to provide adequate care for TTGD users.

The majority of participants demonstrated uncertainty when explaining TTGD-related concepts, such as trans/transgender, cis/cisgender, and diverse gender identities (Travesti, trans woman, trans man, non-binary, among others). Several participants also showed confusion regarding broader LGBTQIAPN+ terminology, often conflating gender identity with sexual orientation, and, in some cases, with sex characteristics and intersex identities. Pink was able to distinguish between cis and trans identities, but their understanding of gender remained limited to a binary framework. Only Purple and White articulated TTGD-related concepts clearly and accurately. Furthermore, most participants reported being unaware of existing public policies related to TTGD health care.

Most pharmacists demonstrated limited knowledge regarding hormone use and were aware of these limitations. Half of the participants knew that the TTGD outpatient clinic is part of the public network and how it works. Two (Yellow and Pink) knew it existed, but didn’t know about the services provided there, and three (Golden, Gray, and Red) didn’t know about any TTGD-specific services provided in the public network in the municipality. The five participants who showed more knowledge had previously worked or were working in a pharmacy linked to the TTGD outpatient clinic. Even these missed some relevant information about the TTGD-outpatient services, such as White, who worked in a health center that used to be linked to the TTGD outpatient clinic, and wasn’t aware that medicines for hormonization were currently dispensed there, and Blue, who was working in the pharmacy linked to the TTGD outpatient clinic, but didn’t know about the clinic origin and management. In Latin America, the term “hormonization” refers to hormone use and affirms gender diversity as a human right, opposing biomedical pathologization (25).


	-“I remember our confusion was because of that, because there were two names [for the same user], you know? (…) He was a man, but trans woman, right? I don’t know how to say it. (…)” Golden






4.1.2 Difficulty in communicating with TTGD users

This category can be described as the participant’s practices that indicate difficulty in communicating with TTGD people and was created from the subcategories: “Feel embarrassed and uncomfortable when assisting TTGD people”; “Don’t know what name to call the user”; and “Don’t know the user’s personal pronouns, but don’t ask them.”


	-“The feeling was what I told you [when seeing a trans user on the service], of embarrassment and surprise too, right?” Red

	-“I think it’s called by the male name because that’s what was on the document, something like that. (…) So… her desire was to be a woman.” Golden






4.1.3 Denaturalization of TTGD-identities

This category can be defined by participants not seeing TTGD people as “normal” or “natural” people, even though some participants who had speeches coded in this category reported trying to be respectful to the TTGD users. This category was built from the subcategories “Try to act naturally with TTGD users, despite not considering their identity natural”; “Feel surprised when seeing a TTGD user”; and “Show taboos or prejudices against TTGD people.”


	-“Is Cis normal? Hasn’t it changed?” Golden

	-“(…) “Am I doing the right thing? Am I really being indifferent?” It’s not indifferent like that. It’s natural, right, to treat naturally, and sometimes it’s difficult, right? We treat it naturally.” Red






4.1.4 Limited pharmaceutical involvement in multidisciplinary teams

This category was developed from the subcategories “Work in multidisciplinary teams” and “Intensity of pharmacist collaboration with other professionals.” The analysis revealed that, although most services included multidisciplinary teams and pharmacists expressed a willingness to engage in collaborative work, they were generally not integrated into these teams. In practice, only one PHC center had the pharmacist actively participating in team activities, including weekly meetings to discuss user cases and service practices. In all other settings, pharmacists worked in isolation, with limited or no involvement in collaborative care planning.


	-“It’s just that we don’t participate much in the meetings of the areas… of the teams, right? We’re kind of left out. That’s right. I don’t know how to answer you.” Gray






4.1.5 Pharmaceutical services focused on product delivery

This category resulted from the subcategories “Dispensing Medicines (properly or delivering them)”; “Managing administrative processes to access medicines”; and “Incipience of other healthcare initiatives.” This category was created after analyzing the kind of services delivered by the pharmacists to TTGD users, based on their previous experiences. The main practice reported by pharmacists for both cis and TTGD users is dispensing medicines. Some participants reported dispensing medicines without providing guidance, whereas others described dispensing them with due care; however, many highlighted time constraints and structural limitations that hindered the delivery of comprehensive pharmaceutical care. Another practice frequently reported was managing the bureaucratic requirements to access medicines through the Specialized Component of Pharmaceutical Services of SUS. Practices involving deeper pharmaceutical care, such as pharmacotherapeutic follow-up, prescription conferences, and consultations, were incipient. When present, most of these practices were focused on antiretroviral therapy, despite participants’ willingness to provide broader pharmaceutical care.


	-“We can’t do the follow-up, but if we can assist, assist the user, for example, doubts, sometimes, teach how their device is for inhalation, insulin, TB [tuberculosis] user, we must try to follow up [the treatment], do you understand? (…) “We spend more time on dispensing because here, only pharmacists can dispense controlled dispensing. (…) It’s not a dispensation, it’s a medication delivery, right? So, this is a medication delivery.” Yellow






4.1.6 Greater contact by pharmacists linked to TTGD outpatient clinic

This category shows that the pharmacists who were linked to the TTGD outpatient clinic had more contact with TTGD users than those who work in other services. This category was created by elucidating how often the pharmacist in each workplace used to see TTGD people, and emerged from “Very often see TTGD people in the service”; “Used to see TTGD people in the service often, but it has reduced”; “Rarely see TTGD people in the service.”


	-“Humm…, no. So… As we assist the HIV population and many… a good portion of the HIV population ends up being trans, not just trans, LGBT. So, kind of already… people, already have a care…” Orange

	-“And here [currently workplace], there are fewer users compared to the number I worked with there [last workplace, responsible for delivering medicines for ISTs], right? There are many fewer here.” Pink

	-“Currently, we have few users who are… identify themselves as transgender. Yeah… when the TTGD outpatient clinic was here within the service, we had more people who attended… this service, right? White







4.2 Causal conditions

Causal conditions refer to the factors that have a causal relationship to the central phenomenon (21, 22). The causal conditions that led to the pharmaceutical services and pharmacists’ professional qualifications to provide healthcare for TTGD people were categorized into two categories.

It was identified that the general lack of training and academic experiences in TTGD healthcare, which the participants referred to as insufficient and/or rare, negatively impacted their qualifications to provide healthcare for TTGD users.


4.2.1 Lack of academic experience related to healthcare for TTGD people

This category emerged from the subcategories “Received (or not) training on TTGD-healthcare-related issues” and “Realize the lack of training on TTGD healthcare” (Table 3).

Regarding the pharmacists’ academic experiences, most participants highlighted the absence of training on TTGD people’s healthcare within mandatory undergraduate courses. In their narratives, this lack of academic preparation emerged as a gap that shaped their professional practice. When training was mentioned, it referred to extracurricular activities during undergraduate studies or to more subtle discussions in postgraduate contexts, such as a master’s degree in Public Health or a Multiprofessional Residency in Family Health.


	-“Oh, yes, they [the gender identities included in the trans umbrella] can be, it’s… homosexuals, right? Gays, lesbians, right (…) We never had a training, that… that get, said, and talked about trans, what trans is (…) I need training… I would need a training, well… (…) the minimum for us to receive, for… these people and know what problems they face, in terms of health.” Red

	-“No [I wasn’t prepared to approach a trans user], because I hadn’t realized yet that this could happen to me, you know? (…) [I had] Zero academic training.” Blue






4.2.2 Lack of workplace training on healthcare for TTGD people

This category was developed based on the subcategories “Isolated experiences of on-the-job training on TTD healthcare” and “no on-the-job training on TTGD healthcare.”

Most participants didn’t have any on-the-job training related to TTGD-healthcare. Some participants had rare on-the-job discussions or formal training; these experiences were superficial (explaining how to approach TTGD people) and exclusive to the professionals who worked in services linked to the TTGD outpatient clinic.


	-“What would it be [the gender identities included in the trans umbrella]? (…) I don’t know… (…) I really don’t know [any policy related to trans or LGBTQIAPN+ healthcare]. (…) I don’t think I have ever received any continuing education, right? Of… of assistance to the trans population.” Yellow

	-“… at some point or another, this topic [trans healthcare] was… was approached [at work], right? To explain that, how to welcome… Some basic things like this (…) Both since the academic training that I had that… that did not address this in any way. (…) The discussions of the research groups, right? (…) the academic environment in… in graduate school also helped me to have some knowledge about it” Purple

	-“As we didn’t have this [training] in a… institutional manner, within our college curriculum, right? If I hadn’t been through these other spaces, I wouldn’t have been prepared… (…) So… I probably wouldn’t know how to ask for their social name, I wouldn’t know… how I should refer to that person because that’s never been taught or said anywhere, right? (…) If I hadn’t had these extracurricular experiences, I would have arrived [at the workplace in my early career] very unprepared because my undergraduate studies didn’t prepare me for this.” White







4.3 Contextual conditions

Context refers to specific events or circumstances that locate and explain situations or actions–interactions that make up the causal and interviewing conditions, the phenomenon, and the consequences (21, 22). In this study, the context is described through the conditions from four categories.


4.3.1 Coloniality: the modern colonial CIStem of gender and capitalism

This category was constructed from participants’ discourses, with its theoretical development informed by Maria Lugones’s concept of “Coloniality of Gender.” Lugones’ theory emphasizes how cisheteronormative norms are imposed through social and institutional structures and how power operates through the interlocking systems of race, gender, and capitalism within the modern/colonial world system (26, 27). The word “system” used by Lugones was replaced by the expression “CIStem,” used by the trans-feminist researchers Vergueiro (28) and Nascimento (29), to emphasize the cis/heteronormative matrix that marks social relationships hierarchy in which being cisgender is naturalized while being trans is considered deviant.

The main characteristics of this “CIStem” found in this study are the influences of capitalism and the social cisgender norms on Pharmacists’ Professional and Service qualification. This category was divided into the following subcategories: “General precarious services due to Neoliberal policies and dismantling the healthcare network”; “Cisnormative values as a social standard”; “University’s mandatory subjects run according to CIStem’s norms – excluding TTGD people”; “Healthcare services reproduce discrimination against TTGD people”; and “Exclusion of TTGD People in Cisnormative Networks.”

The influence of the capitalist logic on the services, through the neoliberal policies and the dismantling of primary healthcare settings in the public network of the municipality, was explicit by the general precarious services characterized by the: Lack of workforce; Overload of pharmacists, facing pressure to deal with a big flow of users, which service managers prioritize the delivery of medicines over services related to user care; Poor-quality physical structure in primary healthcare centers, especially regarding the pharmacy structure and professionals, with managers prioritizing a biomedical (medical centralized) structure for the services.

The presence of cisnormative social norms was evident in several situations: some pharmacists did not perceive TTGD people’s identities as “normal” or “natural”; cisnormative approaches were often applied to TTGD users, even by pharmacists who expressed willingness to be “open-minded” and demonstrated some positive attitudes toward TTGD individuals (e.g., orange, golden, blue). Additionally, during the interviews, some pharmacists expressed contradictory positions regarding their willingness to welcome and respect TTGD people. The exclusion of TTGD people in cisnormative networks was evidenced by the limited personal contact that participants (all cisgender pharmacists) reported having with this group. Those with the least contact with TTGD people revealed stronger cisnormative influences on their knowledge and greater difficulty communicating with them. Participants also acknowledged that some healthcare services in the municipality reproduced discriminatory practices against TTGD people.


	-“I think [the demand] was for a… for an injectable contraceptive, injectable hormone. I told her “Yes, there is [the medicine in the pharmacy], but for, for, for us to be able to assist, we just need to have a doctor’s prescription, right? So, the ideal is to go through a service and such and if this is prescribed, we can assist.” But (…) I didn’t realize (…) that, in fact, the demand was not for a… for the contraceptive, right? It was for a… for, for a hormone treatment.” Purple






4.3.2 Healthcare regulation structuring specialized services and PHC referral-counter-referral systems

This condition emerged from the subcategories: “Presence of one outpatient clinic specialized in TTGD people’s healthcare in the city public network”; “PHC services are decentralized and responsible for acting as the center of communication between healthcare points, referring users to specialized centralized services when necessary”; and “Communication failures in the health services network.” The other contextual conditions didn’t derive into subcategories.



4.3.3 The poor PNSILGBT implementation in service

The National Policy for Comprehensive Health of Lesbians, Gays, Bisexuals, and Transgender People (PNSILGBT) was established in 2011 to promote inclusive health care, including professional education (30). However, its limited implementation was identified as a contextual condition, based on participants’ reports of not receiving training at work or in the academy regarding LGBTQIAPN+ healthcare and having the TTGD outpatient clinic as the only initiative related to this population in the city.



4.3.4 The changes in the community pharmacist profile/scope of practice

The category is grounded in participants’ accounts and further informed by current legislation and evolving market demands, highlighting the growing importance of pharmaceutical care and collaborative multiprofessional work (17).

Nonetheless, this study found limited multi-professional engagement despite the presence of teams in most services; pharmaceutical activities remained focused primarily on product delivery, with limited provision of pharmaceutical care, even among pharmacists expressing willingness to expand their role. This mismatch contributed to participants’ dissatisfaction with their professional practice.


	-“We have no space! There’s no room, there’s no, there’s no structure, [referring to the workspace]. (…) there’s a little room at the front that was the pharmacist’s room… (…) But in the first opportunity, we already lost the room, because there was no space for doctors. (…) I’m very frustrated because we don’t do any work to… to follow anything up. We can’t keep up with ourselves, we can’t do anything, we can only dispense the whole day.” Yellow







4.4 Intervening conditions

Intervening conditions are factors that promote or hinder actions or interactions, changing or alleviating the phenomenon experienced (21, 22). The intervening conditions found in this study are described by the following categories.


4.4.1 Social, cultural, and political environments and values

This intervening condition captures the influence of participants’ broader social and political contexts, including personal environments, cultural values, and exposure to political discourse, on their understanding of and attitudes toward TTGD people. Some participants reported internalizing taboos or prejudices rooted in their social circles, which shaped their views and interactions with TTGD individuals. Others described gaining knowledge through political discussions or from friends actively engaged in TTGD healthcare. One participant cited learning from friends who helped establish a specialized outpatient clinic for TTGD people, highlighting how informal social networks can serve as important sources of awareness.

It was found that social, cultural, and political environments and values could influence both positively and negatively the pharmacists’ qualifications to provide healthcare for TTGD people. Some participants’ experiences are examples of this impact. Green had political-environmental experiences and presented more empathy and critical views regarding trans users’ welcoming in health services, when compared to most of the participants. They knew that the TTGD outpatient clinic existed, but didn’t know a lot about its services and medicines provided. However, like most pharmacists, they had difficulty in explaining TTGD-related concepts and had negative experiences communicating with a trans user.

Red identified the presence of prejudices against the LGBTQ+ community in their social environments from a young age and presented cisnormative practices and prejudiced views toward TTGD people. They reported not having contact with LGBTQ+ people or discussions in their personal environment. Red’s discourse reflected a marked lack of knowledge regarding trans-related concepts (such as confusing trans and intersex), specialized services and policies, and management of hormonization, as well as difficulties in communicating with TTGD users.


	-“Including contact with trans people, listening to them talk, hearing what they think, what they feel, and what they defend. It’s much more in the political field, right? Then inside academia. I don’t think I’ve ever seen it inside academia.” Green






4.4.2 Occasional experiences related to TTGD people in academic activities and work environments

This intervening condition refers to sporadic or incidental exposure to TTGD-related topics during extracurricular academic activities or within professional settings. Such experiences, though not systematic or in-depth, provided some participants with initial awareness or partial knowledge about TTGD identities and healthcare, influencing their preparedness and attitudes to a limited extent.

Occasional experiences related to TTGD people in extracurricular academic activities and work environments positively influenced the participants’ qualifications to provide healthcare for TTGD people. White and Purple were examples of this influence.

Purple had a few extracurricular academic and work experiences that affected their knowledge; they acknowledged their impact, and we identified it through their answers: they were able to explain TTGD-related concepts, such as gender identities, sexual orientation, and other related notions, and they were familiar with the healthcare services available to TTGD people in the municipality. Purple’s experiences also reduced their difficulty in communicating with TTGD people, as they reported having difficulties in their early career and becoming more comfortable communicating with TTGD users over time. However, they couldn’t describe or explain the main policies related to TTGD people’s healthcare, and didn’t know about the management of hormone use.


	-“When I did [cited the name of an extracurricular project that put them in contact with the trans community], yeah… I didn’t, until then I didn’t know much about the difficulties, the… the access barriers, the things that [trans] people had to access health services (…) And then… yeah… I remember people’s speeches, how much it impacted me, knowing the prejudices they suffered in the service.” White






4.4.3 Relate with narratives of TTGD people

This intervening condition refers to participants’ previous contact with TTGD individuals across various contexts, which influenced their perceptions, attitudes, and practices. These narratives emerged from experiences in three main domains: involvement in social movements; personal environments, such as friendships or family relationships; and professional experiences, including assisting TTGD users in healthcare settings or working alongside trans colleagues. The depth and nature of these interactions shaped how participants engaged with gender-diverse individuals in their professional roles.

The contact with TTGD people’s narratives had positive influences on pharmacists’ qualifications to provide healthcare for TTGD people, reducing the lack of knowledge and the difficulty in communicating with TTGD users. Blue, Pink, Orange, and White experiences exemplify the impact of these intervening factors.

Informal and experiential learning with trans narratives emerged as a key learning pathway for participants, often through TTGD peer educators, colleagues, or direct contact with users in services. These interactions contributed to greater awareness of TTGD health needs and approaches to communication and bonding with this population. For example, Blue and Pink highlighted learning opportunities with trans women who were involved in HIV prevention projects, while Orange and Blue emphasized that daily work in services linked to the TTGD outpatient clinic provided contact that fostered greater respect for diversity. Nonetheless, these learning experiences were insufficient for participants to feel prepared to provide counseling on hormone use, and they revealed persistent difficulties explaining TTGD-related concepts, distinguishing gender identity from sexual orientation, and recognizing national policies or structural aspects of TTGD care. Some discourses also reproduced cisnormative perspectives, despite attempts to show respect for TTGD users.

White’s trajectory included several intervening conditions that supported their qualifications to provide care for TTGD people, encompassing personal, academic, and professional environments, as well as contact with TTGD narratives. Friends involved in mobilizing the creation of the local TTGD outpatient clinic, extracurricular activities with social movements and NGOs, and work experiences all contributed to strengthening values such as respect for diversity and expanding their knowledge. As a result, White demonstrated an understanding of TTGD-related concepts, identified specialized services as well as national and local policies, and reported no difficulties in communicating with TTGD users. Nonetheless, gaps remained, as White incorrectly stated that the outpatient clinic did not dispense hormones and acknowledged not feeling prepared to provide counseling on harmonization.


	-“Yes… we had no training regarding pharmacological treatment. But we go after it, right? Yeah… I, through a research project with Fiocruz, and I work directly with a peer educator, who is a trans woman (…) who is part of the team. In which I constantly learn from her, right, that she seeks to do this fieldwork for us to map, right…” Blue

	-“So, it was in college, and I had a classmate who… She was a trans woman. (…) And to this day, she works with… this type of LGBT cause, with HIV issues, with trans issues. So, I had a certain amount of knowledge, even because of her, right?” Pink

	-“So sometimes it’s hard to get into people’s heads, but one thing I’ve learned here [at their current workplace, linked to the TTGD outpatient clinic] is that kind of… Open your head more, change… like, ok, but that’s a person who she is… who she is, and that’s the most important thing, right?” Orange







4.5 Action/interaction/strategies

In grounded theory, actions/interactions/strategies refer to the responses individuals develop in relation to the conditions that constitute the phenomenon under study. These actions should address the questions: “What meaning (in the form of a problem, goal, etc.) was given to these conditions or set of events? What particular action–interaction was taken to manage the problem or reach that goal?” (21, 22).

Within this analytical framework, participants in this study employed different strategies to address both their own and the service’s qualifications when providing healthcare for TTGD people. Some developed respectful interactions, such as using social names, correcting colleagues, and offering training, others did not develop such strategies and instead adopted avoidance practices that reflected their lack of qualification, leading to harmful behaviors like neglecting social names or absence of deeper care. Positive intervening conditions favored more respectful and helpful strategies, whereas negative conditions led to the opposite. Some strategies operated unconsciously, including cisnormative guidance regarding medicine access and use. These actions and interactions were analytically organized into six categories, two with subcategories and four standalone categories.


4.5.1 Actions regarding the use of the user’s social name and personal pronoun

This category refers to the strategies adopted by participants when addressing TTGD users in relation to their social name and preferred pronouns. It was constructed from the subcategories: “Asking for social name and personal pronouns when in doubt” and “Calling the user by the wrong (non-preferred) name.” These actions reflect varying levels of preparedness and sensitivity among participants. While some actively asked users how they would like to be addressed, demonstrating openness and a willingness to respect identity, others admitted to not using the social names, sometimes recognizing their mistake and expressing discomfort or regret.


	-“I think it’s a female name. And… who looked like a man… (…) And I thought he was opening the process [to access medicines] for someone else, but it was him. (…) But then… I didn’t ask, but… then I felt it was for him, you know? I didn’t ask.” Red






4.5.2 Interactions with peers toward adverse situations related to TTGD people’s healthcare

This category encompasses strategies involving peer-to-peer interactions when facing difficulties or uncertainties related to the healthcare of TTGD users. It includes actions such as seeking guidance from colleagues perceived as more knowledgeable, offering training or information to coworkers (even if informally or as isolated initiatives), and addressing or correcting biased behaviors observed in the workplace. These strategies reflect both individual efforts to improve care and attempts to influence the broader professional environment, though they often occurred without institutional support or systematic training.


	-“Then, when I had any questions, I asked [colleague name], right? She was a pharmacist there…” Pink

	-“And the team there was not prepared to assist, so they kept making some types of jokes. Some things like that, after the user left. Not at the time of service. And then, I remember that I went to talk to the team, and then I did training for the team.” White






4.5.3 Providing fast and superficial care services to all users

Pharmacists reported providing fast and superficial care to users as a strategy to cope with the services’ focus on dispensing medications and the limited opportunities to offer comprehensive pharmaceutical care. This category reflects an approach of delivering brief, task-oriented care to all users, regardless of gender identity. However, these constraints particularly hindered interactions with TTGD users, with whom pharmacists often experienced communication difficulties. Participants emphasized efficiency, frequently measured by the number of users served. The prioritization of volume over individualized attention underscores systemic pressures and institutional norms that may unintentionally perpetuate inequities in healthcare delivery.


	-“The patient comes just to collect the medicines.” Pink

	-“We don’t have time [to attend the multiprofessional team meetings] because it’s controlled medicines dispensation all the time. (…) It’s not a dispensation, it’s a medication delivery, right? (…) We rarely do some [deeper care] work.” Yellow






4.5.4 Avoiding deeper care/discussion with TTGD users

This category refers to the strategy adopted by some participants of limiting their interactions with TTGD users to basic or superficial care, deliberately avoiding more in-depth pharmaceutical care, even in services where such care was feasible and routinely provided to cisgender users. This distancing may reflect discomfort, lack of knowledge, or fear of saying something inappropriate. As a result, opportunities to provide more comprehensive, person-centered care were often missed, reinforcing barriers to equitable healthcare access for TTGD people.


	-“I don’t even know how to talk to something I don’t know, okay? It’s a completely unknown universe. (…) I didn’t know what to say [referring to talking to a trans user] … he, she… (…) I should have written it [the questions on how to manage the situation], I should have remembered, right? To have spoken to colleagues, right. But I didn’t.” Red

	-“And since we also don’t approach it or ask or not… huh? Suddenly, the person doesn’t even feel welcomed, right?” Green






4.5.5 Guiding pharmaceutical services in a cisnormative way

This category describes the practice of pharmacists guiding medicine use based on cisnormative assumptions, particularly regarding prescriptions and contraindications related to pregnancy. This approach often overlooks or inadequately addresses the specific needs of TTGD users by applying standard protocols designed for cisgender patients.


	-“When you’re opening the process [to access medicines with contraindications for pregnancy], the user also needs to bring the notification, right? The prescription with the post-information form, which says whether they use contraceptives, right? They have to bring the negative beta HCG test. (…) So… they will bring the… term post-information, which has two types. (…) There is one for women over 55 years old. So what? It is no longer considered a fertile age, and it is also for men. (…) And there is also a term for women up to 55 years old.” Golden.






4.5.6 Referring TTGD users to other services

This category describes the common practice of pharmacists referring TTGD users who seek care at the pharmacy to transgender outpatient clinics or other specialized health services, primarily those related to STIs. In participants’ accounts, this often appeared as an automatic referral to the TTGD outpatient clinic, regardless of whether the demand was specifically related to gender-affirming procedures. Even when the request could have been managed within primary healthcare, pharmacists tended to refer TTGD users instead of addressing the need in their own service. This strategy reflects both pharmacists’ perceived lack of expertise or resources and the institutional tendency to centralize TTGD healthcare in specialized settings. While intended to ensure appropriate care, frequent referrals contribute to fragmented care and limit opportunities to build trust within the initial healthcare environment.


	-“Sometimes, we receive some questions, the issue of… hormones, right? The medicines that SUS provides for the transition. Sometimes, some people wonder, but since it’s not here with us, I don’t have that much access. We only refer them [to the TTGD outpatient clinic] …” Pink

	-“I think [that the TTGD outpatient clinic] ends up absorbing everything like that because… Because basically, it [the TTGD outpatient clinic] was created not only with the intention of transitions, but of… of assistance, of trans [people’s] demand itself. (…) Primary care [confirming].” Orange







4.6 Consequences

The consequences are outcomes of actions and interactions (21, 22). In this study, the consequences were described by seven categories. The first emerged from subcategories, while the others didn’t develop into subcategories.


4.6.1 (Un)preparedness feelings

The first category was characterized by participants’ reports of preparedness feelings when providing care for TTGD people and was divided into the subcategories “Feel unprepared to provide care related to hormone use”; “Feel unprepared to provide general care for TTGD people”; and “Feel prepared to provide care for TTGD people.”

It was possible to observe that the pharmacists felt unprepared to provide general care for TTGD people, especially to provide care related to hormone use, and only one of the participants (White) felt prepared to provide care for TTGD people. Notably, White attributes their preparedness to the experiences, conceived as intervening conditions, encountered during the qualification process. Although experiencing these conditions, they didn’t feel prepared to provide care related to hormone use for TTGD users.


	-“I had a feeling like this. You know when you feel… Without any knowledge about a subject. And then you, you wanted to have more knowledge to talk more, to deal with this situation more.” Golden

	-“So, I think that if we have, you know… these medicines in the SUS, anyway, it will be necessary to have a broad discussion on the clinical part [of hormone use], right? (…) So that we are aware of what we are doing, so that we know how to identify possible problems related to this “hormone therapy,” right? (…) as it is not something we do in our daily lives, it is not knowledge that we have, easily accessible in our heads. (…)” White






4.6.2 Negative feelings when making mistakes related to user gender identity

This category was characterized by the participants’ reports of feeling bad when calling a TTGD user by the wrong (not the preferred) name or pronoun.


	-“I had already identified [the user] as… as being a male person. And then, in the middle of the conversation, she said, no, but ah… I’m a woman… It’s her, it’s not him (…) I was totally embarrassed.” Purple

	-“I was not given her social name. And since it was in the waiting room, I called by the civil name, which was what was on my agenda, which caused a very big embarrassment for the person, right? (…) it was a very hard job for me to demystify that first assistance, so… and… and… win, right, the person’s trust, empathy…” Blue






4.6.3 Feelings of being distant from the users/not having a link with them

This consequence category was built from participants’ reports of feeling distant from the users when delivering pharmaceutical services to them, relating it to users’ fears of being mistreated or not welcomed, and with pharmacists’ lack of contact with the TTGD community.


	-“We realize that the person, she, she herself already puts herself in a position of… (…) Afraid she might not be treated properly.” Blue






4.6.4 Perception of the need for more training to provide care for TTGD people and willingness to learn more

This category was characterized by participants’ recognition of their lack of training and their need to learn more about TTGD people’s healthcare, particularly regarding hormone management, with most participants expressing interest in further learning on the topic.


	-“I think I’ve come a long way from what I was when I recently graduated. (…) But I know I still have a lot to learn. And I recognize that I need to improve and have a lot more knowledge and… I’m certainly interested [in TTGD healthcare training].” Purple






4.6.5 Realize the need to insert TTGD health issues in pharmacy curricula

This category was constructed from participants’ accounts, emphasizing the need to formally incorporate TTGD health into undergraduate pharmacy curricula as mandatory content. Participants described gaps in their academic training regarding TTGD health, which resulted in unpreparedness to address TTGD health needs within routine pharmaceutical practice. The inclusion of TTGD-related topics was framed as essential to ensuring the universal provision of pharmaceutical care, in line with the principles of equity and comprehensiveness within the SUS.


	-“Health professionals need to have training on this topic, so they need this to be included in the university curricula. That they leave [university] already prepared to deal with the health issues of the trans population.” White

	-“I think it [including TTGD healthcare in pharmacy curriculum] is fundamental because it is precisely during the undergraduate studies that we need to experience and access the basic content so that in our professional life, we… go deeper and refine and improve, right? Developing, but I consider it as content that is, huh… essential, that should be mandatory, right?” Green






4.6.6 Superficial pharmaceutical healthcare for TTGD people

This consequence was identified through analysis of the types of services provided by pharmacists to TTGD users. These services were primarily characterized by medication dispensing, referral to other services, delivery of medical prescriptions to users, counseling related to medicines or services, and management of administrative processes. Most services were found to be superficial, with dispensing activities rarely involving pharmaceutical care and largely limited to the delivery of medicines. More comprehensive care was observed mainly within HIV specialized healthcare facilities.


	-“We even receive a lot like this at the pharmacy, we have the dispensation of Spironolactone, right? And some medications (…) I notice because there are a lot of people who are transitioning. And they are usually followed up elsewhere. (…) No [we don’t follow them up], because the contact is very quick. It’s just dispensation (…) it was very fast.” Yellow

	-“There are a lot [of dispensing for trans people] of controlled medications. Yes… for trans woman, yes… we see that there are lots of contraceptives, right, that take it.” Gray






4.6.7 Centralization of TTGD people’s healthcare in specialized services

This consequence was identified based on pharmacists’ reports indicating that the healthcare of TTGD people is predominantly delivered in specialized TTGD outpatient services, which are sought for issues spanning primary, secondary, and tertiary levels of care. Pharmacists working in other healthcare settings reported limited contact with TTGD users within their own services, often interacting with them only before referral care had been transferred to another facility. In contrast, pharmacists working in services linked to specialized TTGD outpatient clinics described more direct and continuous contact with TTGD users.


	-“They [TTGD users from all regions of the city] end up coming to the [TTGD outpatient clinic, linked to the pharmacy] now (…) I imagine, but it is more accessible, they [the professionals] are more open people.” Orange

	-“I believe so [trans people end up preferring to go to the TTGD outpatient clinic that they work at over other health centers], because here they feel more welcomed, because it is a TTGD outpatient clinic. So, the service is more targeted, right? It reduces inequalities a little…?” Blue








5 Discussion

The findings of this study reveal essential gaps in the qualifications of pharmaceutical services to provide care for TTGD people, exposing structural and sociopolitical challenges within the Brazilian health system. Consistent with prior international research on health professionals in TTGD health, the results indicate that gaps in academic curricula and professional practice contribute to difficulties in communication, superficial consultations, and a reliance on referrals to specialized services (31–35).

These qualification gaps not only compromise professional performance but also manifest in the emotional experiences of pharmacists. Analytically, feelings such as unpreparedness, discomfort when making mistakes, and emotional distancing emerged as consequences of their actions, interactions, or strategies to provide care for TTGD people.

The phenomenon we are analyzing is broad and complex: the concept of qualification extends beyond technical training, encompassing the knowledge and skills acquired through education and socialization, and is defined as the potential to perform tasks in the workplace (2, 3, 6). It is not a static attribute, but rather a multidimensional and socially constructed process shaped by the dynamics of capital and labor, linking education and work and reflecting broader power relations (4, 5). While clinical and cultural competences address historical gaps, they remain insufficient to overcome broader structural and organizational barriers, which continue to limit the effectiveness of healthcare services (36). The limited involvement of pharmacists in multiprofessional teams, the predominance of product-centered activities, the structure of healthcare regulation, and the lack of managerial investment in pharmaceutical careers are examples of broader barriers, as also reported in previous studies (37–39).

We found that Primary Health Care (PHC) pharmacists were frequently unable to provide continuous support to meet the needs of TTGD individuals. Gaps in professional qualifications directly compromise the effectiveness of health services. Previous research indicates that TTGD people often avoid or are excluded from SUS PHC, while pharmacists can serve as key, and sometimes sole, points of contact (16). Although the role of pharmacists in trans health is increasingly recognized (12), most participants in this study reported feeling unprepared to provide TTGD care, highlighting the need for targeted training, the decentralization of LGBTQIA+ inclusive services, and full implementation of the National Policy for LGBTQIA+ Health. The centralization of care in specialized services replicates historical patterns observed in HIV/AIDS policies, which, despite promising universality, integrality, and equity, were concentrated primarily in specialized clinics and emergency services (40).

Current evidence highlights that the qualifications of healthcare professionals directly shape health outcomes for TTGD users (31, 41–44). In Brazil, following guidelines from the Pan American Health Organization, the Brazilian Ministry of Health, and the Federal Council of Pharmacy, pharmacists are expected to expand their role in primary care by supporting access to medicines and contributing to integrated, comprehensive care. Resolutive PHC has been associated with improved health indicators, enhanced clinical effectiveness, greater user satisfaction, and reduced inequities (45). Recent institutional and regulatory measures have reinforced pharmacists’ inclusion in PHC teams, although this process is still being consolidated (38).

In the context of trans health, studies emphasize the expanding role of pharmacists in providing respectful and unbiased care, which includes pharmacotherapy management, laboratory monitoring, counseling, hormonization support, and preventive services (11, 12). In Brazil, trans users point to the urgent need for professional training on gender diversity, welcoming practices, and the consolidation of accessible, inclusive, and comprehensive models of care to overcome fragmentation and respond to their complex health needs (46).

From the perspective of professional identity formation, the findings can be interpreted by considering how education and the practice environment function as central contexts for professional socialization and the development of professionalism. According to this framework, formal education introduces foundational knowledge, values, and expectations of professional conduct, while workplace settings reinforce and shape these elements through experiential learning, role modeling, and organizational culture (47). When issues related to gender diversity are insufficiently addressed across both educational and practice settings, gaps in their qualifications may persist, influencing pharmacists’ interactions with TTGD populations.

Within the framework of SUS regulations, workforce development, and service organization, the qualifications of healthcare professionals for TTGD care must encompass technical, political, and cultural dimensions. The expansion of social participation and health democratization in Brazil has fostered inclusive policies for vulnerable groups, including LGBT populations, as strategies to reduce inequities and guarantee rights (9). Milestones such as the Brazil without Homophobia program (2004), LGBT representation in the National Health Council (2006), the SUS Transsexualizing Process (PTr, 2008; 2013), and the National Policy for Comprehensive LGBT Healthcare (PNSILGBT, 2011) illustrate the institutionalization of this agenda, as these policies were created to address historical inequities, promote integrality, and meet the specific needs of LGTBQIAPN+ populations (9, 10).

The PTr focused primarily on body modification services for trans people and has been widely criticized for its pathologizing, cisnormative, and binary approach. In contrast, the PNSILGBT adopted a broader approach, aiming to eliminate prejudice and reduce inequalities in health care for the LGBT population by ensuring comprehensive care. The policy establishes that SUS facilities should implement welcoming practices, respect and use social names, and provide hormonization services and gender-affirming surgeries. In addition, it mandates the inclusion of LGBT health topics in both academic curricula and workplace training for SUS workers and healthcare students. However, the lack of PNSILGBT implementation has been consistently documented as a persistent challenge in providing healthcare for the LGBTQIAPN+ population in Brazil (48, 49). Nevertheless, both initiatives represent important advances in the struggle for trans rights in Brazil (9, 10, 50).

Despite progress, our findings highlight that TTGD care within SUS remains fragmented, underfunded, and highly centralized, with specialized clinics only minimally integrated into broader health services (9, 50, 51). Importantly, even pharmacists working in these centralized specialized settings are often unprepared and continue to occupy peripheral roles within interprofessional care teams, limiting their ability to contribute to comprehensive and continuous care.

While legislative frameworks and professional guidelines support an expanded pharmacist role, without infrastructure and proper qualifications, these legal advances are underutilized (37, 38, 52). Poor-quality PHC facilities, combined with biomedical and physician-centered managerial priorities, reflect Foucault’s (53) dynamics of medical power and biopolitics, perpetuating professional marginalization and limiting comprehensive care for TTGD people (52).

Tomim (52) and Agostini (45) highlight a tension in SUS PHC between a territorialized, interprofessional model based on comprehensive care and a neoliberal managerial logic focused on targets, productivity, and the financialization of public policy, which undermines service quality and fosters a form of necropolitics that marginalizes socially vulnerable groups, weakening global health leadership. The results found in our study underscore the negative impact of neoliberal policies on the qualifications of professionals and health services, resulting in pharmaceutical practices that are superficial, centralized, medication-focused, and that marginalize TTGD people in primary care.

Beyond structural and policy-related factors, broader sociocultural patterns also shape the qualifications of pharmacists and the services they provide. This study revealed several manifestations of coloniality, underscoring the need for health sciences to engage in dialogue with social sciences. Such colonial phenomena can be understood through Lugones’s concept of “Coloniality of Gender” (26), developed in critical dialogue with Aníbal Quijano’s concept of “Coloniality of Power,” which describes the global Eurocentric capitalist system of domination established through colonialism. While acknowledging the relevance of Quijano’s framework, Lugones critiques it for overlooking gender and sexuality as constitutive dimensions of colonial domination. By centering the imposition of a cisheteronormative and patriarchal gender system, Lugones advances by expanding the understanding of how power operates through the interlocking structures of race, gender, and capitalism within the modern/colonial world system (26, 27). While Quijano emphasized how colonialism relied on the social classification of populations through the invention and imposition of the idea of race, generating power relations of superiority and inferiority between colonizers and colonized peoples (27), Lugones goes further by exploring, from a decolonial feminist perspective, how European colonialism imposed gender systems on colonized peoples, producing binary oppositions and hierarchical social categories related to gender and sexuality (26).

These historical and structural dimensions of coloniality provide a lens through which to interpret the limited engagement of pharmacists with the TTGD community in SUS, linking broader sociocultural patterns to observed professional practices. The limited contact between most pharmacists (all cisgender) and the TTGD community reflects these enduring structures, illustrating how broader patterns of coloniality continue to influence healthcare access and professional practices (27, 28).

We also found that professionals who actively engaged with TTGD narratives, through academic or professional experiences, developed stronger qualifications and greater sensitivity. Previous evidence discusses that although healthcare professionals are not solely responsible for systemic shortcomings, they retain agency in shaping their own trajectorie (49). In contrast, Paulino (54) conceptualizes the “discourse of not-knowing,” in which professionals attribute gaps in knowledge to structural failings while simultaneously concealing their own irresponsibility. This strategy illustrates how appeals to “lack of knowledge” can be used to obscure institutional failures in implementing inclusive policies.

Within this context, qualifying pharmaceutical services for TTGD care goes beyond individual competencies, as it is a socially mediated process shaped by education, work organization, and health policies. Advancing inclusive care, therefore, requires not only technical expertise but also critical engagement with structural, relational, ethical, and systemic dimensions that shape service provision and the recognition of TTGD populations as subjects of rights (36). This leads to a shift to the broader concept of qualifications, which integrates individual competencies with the social, cultural, political, and organizational conditions to enable services to meet the needs of Trans, Travesti, and Gender-Diverse populations, particularly through the involvement of TTGD professionals and users.

The pharmacists attributed gaps in their academic background regarding TTGD care to limitations in their ability to provide comprehensive healthcare. Previous evidence highlights that the absence of TTGD health topics in curricula and professional practice contributes to communication challenges, superficial consultations, and excessive reliance on referrals to specialized services (33, 34, 55). Ferreira and Nascimento (9) support our findings, noting that professional training is closely connected to academic education and emphasizing the need to integrate gender and sexuality topics into undergraduate curricula. While this study showed that extracurricular undergraduate experiences can yield positive outcomes, their limited and optional nature restricts access, creating disparities in knowledge and practice. To address this, trans-related content should be integrated into mandatory curricula, experiential learning, and interprofessional programs (15, 56).

The literature underscores that training focused solely on trans identities, technical knowledge, or political awareness is insufficient to overcome barriers that TTGD people face across health services. Technical-only approaches tend to universalize care, reinforcing binary and heteronormative norms, and shaping practices as corrective and disciplinary, excluding non-conforming users. While awareness of rights and anti-discrimination measures is necessary, effective trans-inclusive care requires formative processes grounded in lived experiences, combining ethical-political orientations with technical skills to ensure respectful, non-discriminatory access, recognition of social names, and responsiveness to diverse health needs, including body modification (50).

This study exposed that opportunities to learn about TTGD healthcare in the academic pathway were optional and self-initiated rather than systematically embedded in training, indicating a gap in strategies for qualifying pharmacists to address those health needs. Additionally, engagement with human rights discourses fostered greater awareness, but a decisive factor was exposure to TTGD narratives. Encounters during academic training or professional practices with trans peers challenged cisnormative assumptions. Pharmacists with sustained contact reported more profound changes in skills and attitudes, suggesting that these narratives were turning points in reshaping care. Extension activities and the increasing presence of TTGD individuals in universities have proven transformative, reshaping professional education and approaches to care. Nevertheless, previous evidence emphasizes that training and continuing education strategies are essential for fostering reflection on professional practices, supporting change, and preparing leaders, managers, and health professionals to effectively address TTGD health needs (9).

The lack of TTGD colleagues formally employed in health services highlights the need to strengthen the presence of TTGD professionals in healthcare teams. Evidence suggests that the inclusion of TTGD professionals, particularly peer navigators, in health initiatives not only broadens approaches but also counters the delegitimization of TTGD identities, promoting more inclusive training and professional practice, and enhancing users’ trust in health services. Involving LGBTQIAPN+ individuals as co-trainers further strengthens outcomes by incorporating lived experiences and enhancing professional attitudes (57–60).

In this sense, exposure to diversity, whether through direct professional interaction or structured training, emerges as a key factor in shaping healthcare practices. Our findings resonate with studies demonstrating the positive impact of inclusive health content during professional education (30, 61). However, the contradictory positions observed in some pharmacists’ narratives raise questions about whether their statements reflect a genuine commitment to inclusive care for TTGD people or an attempt to align with socially expected, “politically correct” discourse. This ambivalence suggests that professional discourses are shaped not only by personal beliefs but also by broader social pressures, reflecting tensions between normative expectations, cultural backgrounds, and actual practices in healthcare delivery (62).

Rocon (42) argues that encounters with trans signs generate a productive discomfort that renders issues such as social names and discrimination visible in daily practice, compelling cis health workers to reconfigure how they listen, work, and relate, transformations that cannot emerge from the mere transmission of concepts. Learning from trans experiences thus constitutes an etopoietic process, enabling a reconfiguration of subjectivity that challenges binary and heteronormative frameworks. Respectful and affirming interactions, such as the consistent use of social names and pronouns, are essential to fostering dignity and trust. Equally important are individualized and comprehensive approaches that address specific needs, along with communication, recognition of vulnerability, and practice grounded in professional knowledge (63).

Cultural competence, defined as the integration of knowledge, skills, attitudes, and behaviors to enhance cross-cultural communication and relationships (64, 65), has been applied to guide interactions and improve professionals’ knowledge and attitudes. LGBTQ+ cultural competency training effectively improves knowledge, skills, and attitudes, primarily with an interdisciplinary and multimodal approach (36). Communication abilities emerged in the interviews as a crucial dimension for delivering humanized and horizontal care, recognizing users’ trajectories and knowledge, and enabling professionals to interact beyond their own social bubbles.

This study’s qualitative design provides in-depth, contextualized insights into pharmacists’ experiences in primary and secondary care units of the SUS, in southern Brazil; therefore, findings may not be generalizable to other regions or settings. Researchers’ prior experience and professional background may have influenced data interpretation, and translation from Portuguese to English may have led to minor nuances being lost. Nonetheless, theoretical saturation, professional translation and review, as well as the validation procedures, support the credibility and transferability of the results. The study is also limited by the exclusive participation of cis individuals among both participants and researchers. Although TTGD students were invited to join the team, none participated in conducting the investigation, possibly due to the limited number able to access and remain in academic settings given cisnormative barriers, as well as restrictions related to project funding for scholarships. No TTGD pharmacists were identified during recruitment, reflecting their underrepresentation in the healthcare workforce and suggesting the hypothesis that their experiences may differ from those captured in this study. These factors highlight the need for future research on the qualifications of pharmaceutical services from the perspectives of both TTGD professionals and users.



6 Conclusion

This study highlights the need for changes in the qualification of healthcare services and professionals, including service structure, workforce allocation, and pharmacists’ roles, promoting interprofessional collaboration and integration across the public health network. Engagement with TTGD narratives, enhanced academic and professional training, and the implementation of the PNSILGBT are crucial to combat stigma, address knowledge gaps, and ensure effective care. The lack of training, alongside cisheteronormative, capitalist, and neoliberal contexts, contributes to prejudice, service precariousness, and the centralization of care in specialized settings.

Future research should explore interventions integrating TTGD care into professional training and models that actively include pharmacists in multidisciplinary teams. Emphasis should be placed on approaches fostering engagement with TTGD narratives, as these experiences are particularly effective in transforming professional perspectives. Studies assessing how policy implementation and institutional support influence professional qualifications are also warranted. Comparative research across regions and health systems may further expose structural barriers and strategies for strengthening inclusive care for TTGD populations.

Advancing inclusive pharmaceutical care requires a decolonial and multidimensional approach beyond technical competence, integrating clinical, cultural, ethical, relational, and systemic skills with structural and organizational transformations. Inclusive curricula, continuing education, and interprofessional collaboration are essential to overcome structural barriers and cisnormativity. Policies such as PNSILGBT provide a framework, but their impact depends on professional training, managerial support, and network integration. Ultimately, equitable, respectful, and comprehensive care, particularly in PHC, relies on humanized approaches, centering TTGD voices and narratives, and recognizing pharmacists as transformative agents capable of driving innovative, sustainable, and rights-oriented changes within the SUS.
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Background: Transgender and gender non-conforming individuals (TGNC) people of color (POC) are exposed to a unique intersection of gender and racial-minority stressors. Distal (external) and proximal (internalized) stressors have been studied within the Gender Minority Stress Model, which outlays the adverse mental/physical health outcomes that often occur due to gender-minority stress. Few studies have examined the intersectionality of racial-minority related stress, mostly utilizing White TGNC samples, limiting generalizability to TGNC POC.
Methods: We conducted an online cross-sectional survey (n = 149) TGNC POC U.S. adults who answered demographics, questions regarding transition experiences (e.g., gender-affirming care and identification documents), intersectional distal stressors (LGBT People of Color Microaggressions Scale), proximal stressors (The Gender Minority Stress and Resilience Measure), the Gender Congruence and Life Satisfaction Scale (GCLS), the Patient Health Questionnaire-9, and the Generalized Anxiety Disorder-7.
Results: 91.3% desired a legal name change and a gender marker change (98%). Less than 60% who wanted changes were able to obtain them, reporting negative outcomes using incongruent documents. Additionally, 78.2% of those who wanted gender affirmative hormone therapy were able to obtain it (n = 55). A path analysis using structural equation modeling revealed that distal stressors were both directly and indirectly, through proximal stressors, related to anxiety (direct: β = 0.42, 95% CI = 0.26, 0.58, indirect: β = 0.16, 95% CI = 0.07, 0.26) and depression (direct: β = 0.43, 95% C I = 0.26, 0.60, indirect: β = 0.14, 95% CI = 0.04, 0.23). Intersectional distal stress was not directly related to congruence but was indirectly related through proximal stressors (indirect effect: β = −0.16, 95% CI = −0.27, −0.05); Intersectional distal stress was not directly related to congruence but was indirectly related through proximal stressors (indirect effect: β = −0.16, 95% CI = −0.27, −0.05). Interpretation should be cautioned given low reliability of the GCLS.
Conclusion: Findings emphasize intersectionality and internalization of those stressors on gender congruence, anxiety, and depression, highlighting the importance of culturally humble, accessible services. The high frequency of adverse experiences due to document incongruence highlights the importance of policies that reduce barriers. Future research should strengthen congruence measurement with longitudinal designs.

Keywords
 gender congruence; gender affirming care; intersectionality; minority stress; nonbinary; POC; transgender


1 Introduction

Transgender and gender non-conforming (TGNC) individuals are exposed to gender minority stressors including negative societal and cultural experiences and messages about their gender identity or expression, from both from external, distal sources (i.e., media, law, family, or peers) or from internal, proximal sources (i.e., internalized transphobia) (1). Distal experiences due to being TGNC are pervasive and occur in a variety of contexts, including interpersonal relationships (2), the healthcare system (3), therapy system (4), and in the workplace (5). According to Gender Minority Stress Theory (1), TGNC individuals may internalize distal stress experiences through proximal processes (i.e., internalized transphobia), contributing to negative mental health outcomes and health disparities (6, 7). The Gender Minority Stress Model (1) describes how minority stress experiences predict adverse mental health and physical health outcomes, including cancer, cardiovascular disease, respiratory disease, and immune system dysregulation (8, 9).


1.1 Gender dysphoria and gender congruence

Another form of psychological distress experienced by TGNC individuals is gender dysphoria, or psychological distress due to the incongruence between an individual’s gender identity and their sex assigned at birth (10). Although TGNC experience gender incongruence due to the misalignment, not all TGNC report feeling gender dysphoric (11, 12) or a desire to medically transition (13, 14). They may pursue other avenues to achieve gender congruence, such as a changing their name, pronouns, and/or gender presentation (15–17). The inability to engage in social or medical transition can intensify experiences of psychological distress, including gender dysphoria. For instance, being unable to obtain gender-affirming care (GAC), legal name change, or gender marker change on official identification documents is related to increases in gender dysphoria (18, 19). Gender dysphoria is related to psychological distress and heightened self-harm for TGNC youth and adults (20). Access to GAC is also associated with lower levels of anxiety, depression, and gender dysphoria (21, 22).

Historically, gender dysphoria and gender incongruence have been defined through the medical model, with clinical professionals using clinical criteria (10) such as body-based distress due to gender incongruence to assign a gender dysphoria diagnosis, often to access GAC through a gatekeeping model (23). The conceptualization of gender dysphoria as an inherent outcome of gender incongruence has been heavily critiqued by community-based samples as being reductionistic, demonstrating that TGNC individuals may experience distress due to experiences of being TGNC in society, such as due to gendered expectations (24), body-based distress (25), and/or internal distress related to gender embodiment (26). Given that gender congruence may result in alternative experiences (i.e., gender euphoria or transgender joy) rather than consistent, diagnosable distress (27, 28) and the limitations of existing measures for gender congruence (29), we focus on gender congruence rather than diagnosable gender dysphoria throughout.



1.2 TGNC and intersectionality

Within the TGNC community, TGNC people of color (POC) (i.e., Black/African American, Indigenous, Asian/Asian American, Latinx, and other racial and ethnic minority groups) experience distal stressors due to both race (racial minority stress) and gender identity (gender minority stress), resulting in significantly higher levels of gender identity-based discrimination and violence than White TGNC individuals (30). TGNC POC individuals, particularly Black/African American, face reduced access to gender dysphoria diagnoses and GAC due to the racial economic inequities in the United States of America (USA) (31–34). TGNC POC experience greater barriers to care due to economic and insurance barriers resulting from systemic racism, with 63.3% of Black TGNC, 57.3% Latinx, 63.9% Native American, and 59.1% Asian TGNC experiencing limited access to GAC compared to 68.2% of White TGNC, which was related to heightened psychological distress for TGNC POC (35). Additionally, TGNC POC experience higher rates of medical complications when accessing GAC, longer hospital stays, and higher healthcare costs compared to their White TGNC counterparts (36). This is concerning, given that TGNC who experienced recent healthcare discrimination were two to three times more likely to delay preventative and routine medical care (18). Providers engaged in gatekeeping for GAC may add unnecessary barriers, such as requiring additional sessions of GAC mental health care prior to providing letters required by surgeons and some GAHT providers (35), despite clinical recommendations for informed consent (23). Distal stressors, including microaggressions and barriers to GAC, are related to increased psychological distress for TGNC POC (35). TGNC POC have 2.7 higher odds of depression compared to their cisgender peers (37), reporting the highest baseline levels of depression and anxiety compared to both White and cisgender peers (7). Additionally, suicidality rates of more than 50% are reported for TGNC POC, with the highest rates being among transgender women (38). These disparities are impacted by a variety of systemic and interpersonal factors, including barriers to healthcare access and mental health support, chronic stress, discrimination within healthcare, lack of culturally informed medical care, socioeconomic inequalities, and identity-based stigma (35, 39).

Research now demonstrates how living in an oppressive and an inequitable environment or experiencing violence related to gender identity contributes to gender dysphoria for TGNC people (19). This is heightened for TGNC POC who experience additional barriers to GAC, such as limited availability of specialized providers, financial constraints, and lack culturally relevant counseling for TGNC POC (40, 41). These disparities may discourage some from pursuing GAC and reinforce existing medical mistrust in racial minority communities (42). Despite this, few studies utilizing the Gender Minority Stress Model have explored the significant impact of intersectional distal stress (i.e., racial minority stressors) on gender congruence. Many studies utilizing the model have recruited mostly White samples, limiting its application to TGNC POC (43). Intersectionality theory serves as a lens to understand the interconnectedness of identity for those with multiple minority identities, such as TGNC POC (44, 45). The Gender Minority Stress Model has been critiqued for its narrow, additive approach (46, 47), highlighting the need for studies to include variables across several identity categories, rather than a narrow focus on only transphobia and/or heterosexism with TGNC POC (48). The use of intersectional measures for minority stressors rather than separate measures for distal and racial minority stressors represents one potential method of broadening the focus of the Gender Minority Stress Model, an approach taken within this study.

Thus, the purpose of our study is to further explore the utility of the Gender Minority Stress Model with TGNC POC in the U.S. Specifically, the first aim is to explore the impact of intersectional distal stress (i.e., LGBT racial microaggressions) and proximal stressors (including internalized transphobia, negative expectations for the future, and nondisclosure of identity) on anxiety, depression, and gender congruence for TGNC POC adults within the U.S. For Aim 1, we hypothesize that: (1) higher levels of intersectional distal stress and proximal stress will be related to higher levels of anxiety and depression and lower levels of gender congruence and (2) distal stressors will be indirectly related to outcomes (anxiety, depression, gender congruence) through proximal stressors. The second aim is to describe gender transition experiences, including gender marker, name change, and access to GAC. This study is relevant due to the high risk factors and racial/ethnic inequities TNGC POC individuals are exposed to and the impact on mental health, as better understanding of the stressors of TGNC POC would better equip healthcare systems to meet the needs of TGNC POC adults and support providers in delivering effective and affirming care.




2 Materials and methods

The study design is an online, cross-sectional survey using Qualtrics (Qualtrics, Provo, UT). Data were collected anonymously online during October of 2023 as part of a larger study on intersectional minority stressors for TGNC POC adults. The study received Institutional Review Board approval from Saint Louis University on September 21, 2023 (33572).


2.1 Participants and recruitment

To be included in the study, participants had to (a) self-identify as a gender identity that does not match their sex assigned at birth (e.g., transgender, nonbinary, or gender nonconforming), (b) identify as a race other than White, (c) be at least 18 years old, and (d) reside within the U.S. Following recommendations to increase data integrity with sexual and gender minority samples in online surveys (49), we excluded participants with outlier response times (defined as under 200 s based upon pilot testing the survey with research staff) or those who were missing substantial amounts of data (>20%). Removing participants who answered quickly or had a substantial amount of missing data was to reduce bias due to careless responding or fraudulent responses (50–52). Careless responders may not carefully read and comprehend items or may be interrupted during completion and never complete the survey. Fraudulent responses may arise due automated responses due to ‘bots’. This may create bias because means and correlations are attenuated, measure reliability decreases, validity decreases, and the risk of Type 2 error increases (50). Of the 178 individuals who responded to the survey, 12 participants were excluded for not meeting the study inclusionary criteria, 6 for outlier response times, and 11 for missing substantial data, leaving a final analytic sample of 149.

Participants were recruited from online social media platforms (e.g., Facebook, Twitter, Reddit) and community-based organizations that serve TGNC POC adults within the U.S. (e.g., Queer and Transgender Network through The American Association for Marriage and Family Therapy, LGBTQIA+ health centers, etc.). Study flyers were posted to social media sources (e.g., Twitter, Instagram, etc.) by the research team with hashtags to gain visibility (e.g., #transgender). To recruit from private or closed online groups (i.e., Reddit, Facebook, etc.), the group administrator was contacted to obtain permission to recruit. Following permission, information about the study including the study flyer, IRB approval information, and contact information was provided to the administrator who then shared the information with potential participants or allowed the research team to share the information. For in-person organizations (e.g., health centers), the flyer was requested to be posted within the organization following approval.



2.2 Data collection

Prospective participants followed the survey link presented in the recruitment materials to the online Qualtrics survey (Qualtrics, Provo, UT) where they were presented with the recruitment statement, the informed consent document that outlined risks of the study, benefits, compensation information, etc. Participants then consented to the study. Following consent, participants answered screening questions and those who were eligible continued to the study survey, which included demographic questions, transition specific questions (i.e., gender marker, legal name change, GAC, etc.), and study related measures described below. To protect participant identity, responses were anonymized, and no personally identifiable information was collected. Upon survey completion, participants were thanked for their participation and directed to a separate Qualtrics survey to input their email address to receive compensation ($20 emailed gift-card) to aid in confidentiality. The survey took between 30 and 45 min to complete.



2.3 Measures and variables

Participants answered demographic questions (i.e., age, race, ethnicity, gender identity, assigned sex at birth, employment, sexual orientation, etc.) and transition-related questions about gender marker and legal name change: “Have you ever completed a legal name change to match your gender identity?” and “Have you ever completed a legal gender marker change to match your gender identity?” Answer choices included yes, no, or I do not want. Participants were asked about experiences with identification documents with, “When you have shown your ID with your name and/or gender marker that does not match your gender presentation, have any of the following occurred,” with participants able to select all of the following that apply: I have been verbally harassed, I have been assaulted/attacked, I have been asked to leave, I have been denied services or benefits, I have been asked to a show a different form of ID, I have not experienced any of the above problems, and This does not apply to me because I have only shown IDs that match my gender identity.

Participants were also asked about what types of GAC they ever wanted with the following study-developed question, “Have you ever wanted any of the health care listed below for your gender identity or gender transition?” Participants selected all that applied from the following choices: counseling/therapy, hormone therapy/HRT, puberty blocking hormones, gender affirmative surgery (i.e., top surgery, hysterectomy, phalloplasty, vaginoplasty, etc.), or none of the above. If participants indicated they ever wanted any form of GAC from the previous question, they were presented, “Have you ever received any of the health care listed below for your gender identity or gender transition?” and selected all that applied from the same list as above. For participants that indicated they had received gender affirming hormone therapy, they were asked if they were currently using GAHT (yes or no). For the participants who were currently using GAHT, they answered, “Where are you currently getting your hormones from?” and could select all that apply from the following: licensed professional (i.e., doctor, endocrinologist, etc.), non-licensed sources (i.e., internet), and friends or family.


2.3.1 Intersectional distal stressors

The LGBT People of Color Microaggressions Scale (53) measured intersectional distal stress. The scale measures how bothersome or distressing 18 items (e.g., “Difficulty finding friends who are LGBT from your racial/ethnic group,” “Being discriminated against by other LGBT people of color because of your race,” and “Being seen as a sex object by other LGBT people because of your race/ethnicity”) have been over the past 12 months. Participants select answers to the 18 items that range from 0 (it did not happen to me/not applicable) to 5 (it happened, and it bothered me EXTREMELY). Scores were calculated by computing the mean score across the measure, with higher scores indicating higher levels of average intersectional distal stressor distress (53).

The LGBT People of Color Microaggressions Scale has demonstrated construct validity and good internal consistency, α ≥ 0.81 for each subscale and α = 0.92 in the initial validation study (53). Supporting evidence also comes from a recent study with LGBTQ POC, including 31% transgender adolescents, which reported good reliability across subscales, reporting α = 0.81 for racism in dating and close relationships; α = 0.81 for heterosexism in racial-ethnic minority communities; α = 0.87 for racism in LGBTQ+ communities (54). Internal consistency in the current study was excellent (α = 0.92).



2.3.2 Proximal stressors

The Gender Minority Stress and Resilience Measure (GMSRM) (55) was used to measure gender identity proximal stressors via internalized transphobia, negative expectations for the future, and nondisclosure of identity. The scale includes 22 items that measure level of agreement on a four-point scale (0 = strongly disagree to 4 = strongly agree), with higher scores indicating higher proximal stress. Proximal subscales items include: internalized transphobia, comprising eight items (e.g., “I resent my gender identity or expression” and “I feel that my gender identity or expression is embarrassing”), concealment, which includes five items (e.g., “Because I do not want others to know my gender identity/history, I modify my way of speaking”), and negative expectation for the future, including 9 items (e.g., “If I express my gender history, others would not accept me” and “If I express my gender history, I could be a victim of crime or violence”). The 22 items were summed to create a composite score, with total proximal stressor scores ranging from 0 to 88.

The GMSRM has demonstrated good criterion, convergent, and discriminant validity (55). Internal consistency was good in the validation study, with α = 0.91 for internalized transphobia, 0.89 for negative expectations for the future, and 0.80 for nondisclosure (55). The GMSR has continued to demonstrate strong reliability with BIPOC samples, with internal consistency ranging from α = 0.82 to 0.85. (56, 57). Internal consistency in the current study was good for overall proximal stressor scale (α = 0.88).



2.3.3 Depression

The Patient Health Questionnaire-9 (PHQ-9) (58) was used to measure depression. The PHQ-9 is a nine-item measure of the severity of depression over the last two weeks (58). Participants indicated how often they have been bothered by nine problems (e.g., “Feeling down, depressed, or hopeless,” and “Poor appetite or overeating”) on a four-point scale (0 = not at all, 1 = several days, 2 = more than half the days, 3 = nearly every day). Scores from each item on the PHQ-9 were summed to create a composite score ranging from 0 to 27, with higher scores indicating higher levels of depression. The PHQ-9 is a widely used measure with strong psychometric properties, including strong reliability (α = 0.89) and criterion validity (0.88 for sensitivity and specificity) (58). Reliability with the TGNC population has also been strong ranging from α = 0.89 to α = 0.93 (59, 60). Internal consistency in the present study was good (α = 0.88).



2.3.4 Anxiety

The Generalized Anxiety Disorder-7 (GAD-7) (61) was used to measure anxiety due to its previous use with transgender samples (59, 62). The GAD-7 measures the frequency that participants have been bothered by seven problems (e.g., “Feeling nervous, anxious or on edge”) over the past two weeks on a four-point Likert scale (0 = not at all, 1 = several days, 2 = more than half the days, 3 = nearly every day). Scores from each item were summed, to give a total composite score ranging from 0 to 21, with higher scores indicating higher anxiety (61). The GAD-7 had excellent internal reliability in the initial validation study (α = 0.92) (61), with transgender participants (α = 0.91) (59), and POC transgender participants (α = 0.92) (63). Internal consistency in the present study was good (α = 0.85).



2.3.5 Gender congruence

The Gender Congruence Factor from the Gender Congruence and Life Satisfaction Scale (GCLS) (64) was used to measure gender congruence. The Gender Congruence Factor contains 17 items across four subscales that measure genitalia congruence, chest congruence, other secondary sex characteristics congruence, and social gender role recognition. Participants indicated the frequency (never, rarely, sometimes, often, or always) of occurrence in the last six months for each of the 17-items (e.g., “I have felt distressed when touching my genitals as they do not match my gender identity” and “I have felt that my body hair conflicts with my gender identity, either because I have it and do not like it or because I would like to have it”). Items are scored on a 5-point scale (1 = always to 5 = never), with higher scores indicating higher gender congruence. The mean score from the Gender Congruence Factor was calculated as the total gender congruence score.

The Gender Congruence Factor was selected due to its development for both transgender and nonbinary adults, good psychometric properties that include internal consistency of 0.77 or higher for each subscale of the factor, good test–retest reliability (0.84), and good discriminate validity for those who have medically transitioned and those who have not (64). The GCLS has demonstrated acceptable reliability outside of the validation study, with internal consistency ranging from α = 0.77 (25) to 0.86 (65). Internal consistency of the Gender Congruence Factor in the current study was poor (α = 0.42), with a wide range among subscales (0.58 genital, 0.24 chest, 0.52 secondary sex characteristics, 0.26 social gender role recognition).




2.4 Data analysis

All analyses were conducted at a two-tailed alpha of 0.05. Initial exploratory data analyses were conducted using IBM SPSS Statistics (Version 29). Overall descriptive analyses presented categorical variables as counts (n) and frequencies (%) and continuous variables as mean and standard deviation (SD) (Table 1). All outcomes (anxiety, depression, gender congruence), the predictor (intersectional distal stress), and the mediator (proximal stress) were normally distributed as evidenced by acceptable skewness (between −1 and 1) and kurtosis values below 2 (66). Pearson’s correlation analyses were used to assess the relationship among outcomes, predictor, and the mediator (Table 2). Bivariate associations between each outcome and potential control variables were assessed using independent samples t-tests or one-way ANOVAs (Table 3). No post-hoc tests were run for univariate ANOVAs, as the omnibus test was of importance in deciding which control factors to include in SEM models.


TABLE 1 Pearson correlation of independent, mediating, moderating and outcome variables.


	Variable
	Depression
	Anxiety
	Gender congruence
	Distal stress
	Proximal stress

 

 	Depression 	1.00 	 	 	 	


 	Anxiety 	0.85*** 	1.00 	 	 	


 	Gender congruence 	−0.28** 	−0.23* 	1.00 	 	


 	Distal stress 	0.57*** 	0.58*** 	−0.25* 	1.00 	


 	Proximal stress 	0.49*** 	0.54*** 	−0.38*** 	0.46*** 	1.00


 	Mean (±sd) 	8.7 (±5.2) 	7.0 (±4.0) 	3.1 (±0.3) 	2.1 (±0.7) 	49.6 (±13.2)





*p < 0.05.

**p < 0.01.

***p < 0.001.
 


TABLE 2 Crude, bivariate relationship of proposed model covariates with outcomes, Pearson correlation, independent sample t-test or one-way ANOVA.


	Variable
	Depression
	Anxiety
	Gender congruence



	r or m (±sd)
	p-value
	r or m (±sd)
	p-value
	rr or m (±sd)
	p-value

 

 	Age 	−0.06 	0.499 	−0.04 	0.688 	−0.09 	0.333


 	Income 	 	0.028 	 	0.095 	 	0.684


 	< $40,000 	10.09 (4.62) 	 	6.86 (4.45) 	 	3.11 (0.29) 	


 	$40,000–$60,000 	7.29 (4.4) 	 	6.48 (3.42) 	 	3.17 (0.27) 	


 	> $60,000 	9.89 (6.54) 	 	8.34 (4.66) 	 	3.14 (0.27) 	


 	Gender identity 	 	0.002 	 	<0.001 	 	0.091


 	Woman/transfem 	8.49 (5.00) 	 	6.11 (3.98) 	 	3.16 (0.27) 	


 	Man/transmasc 	7.96 (5.74) 	 	6.69 (4.14) 	 	3.19 (0.22) 	


 	Other 	11.83 (4.59) 	 	9.64 (3.89) 	 	3.06 (0.31) 	


 	Name change 	 	0.773 	 	0.880 	 	0.594


 	Yes 	9.67 (5.66) 	 	7.49 (4.61) 	 	3.12 (0.27) 	


 	No 	9.38 (4.94) 	 	7.37 (3.94) 	 	3.15 (0.28) 	


 	Gender marker 	 	0.226 	 	0.825 	 	0.453


 	Yes 	9.73 (5.57) 	 	7.31 (4.58) 	 	3.12 (0.26) 	


 	No 	8.59 (5.22) 	 	7.15 (3.95) 	 	3.16 (0.28) 	





*r = Pearson correlation; sd = standard deviation.Bolded values indicate significant values, p <.05.
 


TABLE 3 Demographic, mental health, and stressor characteristics of participants (n = 149).


	Variable
	% (n) or mean (±sd)

 

 	Age: Mean (SD) 	27.19 (±5.31)


 	Race: n (%)


 	Black or African American 	127 (86.4%)


 	White 	10 (6.8%)


 	American Indian or Alaska Native 	7 (4.8%)


 	Asian Indian 	2 (1.4%)


 	Some other race 	1 (0.7%)


 	Ethnicity: n (%)


 	Hispanic or Latinx 	18 (12.2%)


 	Not Hispanic or Latinx 	130 (87.8%)


 	Gender Identity: n (%)


 	Woman or transfeminine 	56 (37.8%)


 	Man or transmasculine 	53 (35.8%)


 	Other (Nonbinary, Genderqueer, Gender Questioning, Gender Nonconforming, Agender, Mahu, Muxe, Two-Spirit) 	39 (26.4%)


 	Sex assigned at birth (n = 148): n (%)


 	Male 	88 (59.5%)


 	Female 	58 (39.2%)


 	Intersex 	1 (0.7%)


 	Prefer not to say 	1 (0.7%)


 	Sexual orientation: n (%)


 	Heterosexual or straight 	54 (36.2%)


 	Gay or lesbian 	51 (34.2%)


 	Bisexual or pansexual 	52 (34.9%)


 	Other (Queer, Omnisexual, Asexual, Aromantic, Demisexual, Questioning, Sexually Fluid, Other) 	41 (27.4%)


 	Prefer not to answer 	2 (1.3%)


 	Employment status: n (%)


 	Currently employed full-time 	90 (61.2%)


 	Currently employed part-time 	49 (33.3%)


 	Currently employed but not working 	1 (0.7%)


 	Unemployed (all) 	7 (4.8%)


 	Highest level of education completed (n = 149)


 	Less than HS grad 	5 (3.4%)


 	HS Degree or equivalent 	24 (16.1%)


 	Vocational or technical program/training 	21 (14.1%)


 	Some college 	40 (26.8%)


 	Associate degree 	15 (28.2%)


 	Bachelor’s degree 	42 (28.2%)


 	Master’s degree or higher 	2 (1.3%)


 	Annual individual income (USD): n (%)


 	< $40,000 per year 	50 (34%)


 	$40,000 - $60,000 per year 	45 (30.6%)


 	> $60,000 per year 	52 (35.4%)


 	Relationship status: n (%)


 	In a relationship 	45 (30.2%)


 	Divorced 	4 (2.7%)


 	Civil Union/domestic partnership 	7 (4.7%)


 	Married 	37 (24.8%)


 	Separated 	2 (1.3%)


 	Single (not looking) 	14 (9.4%)


 	Single (casually dating) 	40 (26.8%)


 	Widowed 	1 (0.7%)


 	Prefer not to answer 	1 (0.7%)


 	Relationship type: n (%)


 	In a monogamous relationship 	60 (41.2%)


 	In a non-monogamous or polyamorous relationship(s) 	56 (39.2%)


 	Not in a relationship 	26 (18.2%)


 	Legal name change n (%)


 	Yes 	81 (54.4%)


 	No 	55 (36.9%)


 	Do not want 	10 (6.7%)


 	Missing 	3 (2.0%)


 	Legal gender marker change n (%)


 	Yes 	78 (52.3%)


 	No 	68 (45.6%)


 	Do not want 	1 (0.7%)


 	Missing 	2 (1.3%)


 	Outcomes of showing ID with incongruent name or gender marker n (%)


 	Verbal harassment 	83 (55.75%)


 	Assault 	44 (29.5%)


 	Asked to leave 	55 (36.9%)


 	Denied services or benefits 	44 (29.5%)


 	Asked to show a different ID 	46 (30.9%)


 	None of the above 	17 (11.4%)


 	Not applicable (Matching ID) 	8 (5.4%)


 	Wanted gender affirming care (GAC): n (%)


 	Counseling/therapy 	84 (56.4%)


 	HRT 	55 (36.9%)


 	Puberty blocking hormones (during youth or adolescence) 	27 (18.1%)


 	Gender affirmative surgery 	27 (18.1%)


 	Did not want 	17 (11.4%)


 	Ever received GAC


 	Counseling/therapy 	96 (64.4%)


 	HRT 	43 (28.9%)


 	Puberty blocking hormones (during youth or adolescence) 	17 (11.4%)


 	Gender affirmative surgery 	22 (14.8%)


 	None of the above 	5 (3.4%)


 	Current hormone replacement therapy (HRT Use): n (%)


 	Yes 	31 (20.8%)


 	No 	11 (7.4%)


 	Missing 	107 (71.8%)


 	Age start HRT (n = 40): Mean (SD) 	18.98 (±4.20)


 	Age of awareness of incongruence (n = 144): Mean (SD) 	16.13 (±3.79)


 	Age of identity to others as TGNC (n = 131) 	18.91 (±3.67)


 	Providers of HRT


 	Licensed professional 	27 (18.1%)


 	Unlicensed source (i.e., internet) 	4 (2.7%)


 	Friends or family 	1 (0.7%)


 	Anxiety (GAD-7) (n = 133) 	7.45 (±4.27)


 	Depression (PHQ-9) (n = 135) 	9.19 (±5.38)


 	Gender congruence mean (GCLS) n = 113 	3.14 (±0.27)


 	Proximal stressors (GMSRM) n = 111 	48.41 (±14.61)


 	Distal stressors (LGBT POC Microaggressions) n = 130 	2.12 (±0.72)




 

To assess the direct and indirect effects of proximal stressors on the relationship of intersectional distal stressors and outcomes, a path analysis using structural equation modeling (SEM) framework was conducted with MPlus v8.8 (67). SEM permits the exploration of total, direct, and indirect effects of variables simultaneously. Bootstrapping analysis with 5,000 resamples was used in all analyses, as it is preferred over the Sobel test for testing indirect effects as it lessens the importance of multivariate normality assumptions (68). Missing data in MPlus were handled using full information maximum likelihood, which uses all available information in analyses. A saturated model was specified to estimate all direct and indirect paths among study variables; therefore, fit indices are not informative due to the zero degrees of freedom in saturated models (69). Our goal was to describe all relationships, as this was an exploration of possible direct and indirect effects and their magnitude. This analysis serves as a theoretical baseline, for larger, more robust samples and analyses. Total, indirect, and direct effects are shown as standardized beta coefficients (β) and 95% confidence intervals. Standardized beta coefficients were presented as they put all effects on a common scale (e.g., standard deviation), thereby, allowing comparison of the relative strength of predictors that may be measured in different units or scales. Multicollinearity was assessed with the variance inflation factor (VIF) and it was found that all variables had VIF < 5, indicating no multicollinearity.




3 Results

A total of 149 responses were included in this analysis (Table 1). The mean respondent age was 27.19 years (SD = 5.31). 86.4% of respondents identified as Black or African American and 12.4% identified as Hispanic or Latinx. While the high percentage of Black or African American participants limits the ability to generalize findings to other TGNC POC groups, it represents an opportunity to explore more insight into the experience of Black or African TGNC individuals. The majority of respondents (59.5%) were assigned male at birth, and the current gender identity breakdown of respondents was as follows: 37.8% Woman or Transfeminine; 35.8% Man or Transmasculine; and 26.4% any other gender. The average age of awareness of gender incongruence was 16.13 years (SD = 3.79) and average age of beginning to identify as such to others was 18.91 years (SD = 3.67).

More than half of respondents (57.7%) had earned an associate’s degree or higher and 94.5% were employed at least part-time with 61.4% being employed full-time. One third of respondents (34.0%) reported an individual annual income of less than $40,000 per year. Nearly two-thirds of respondents (59.7%) reported being in a committed relationship, with 39.3% reporting that relationship as non-monogamous or polyamorous. Mean scores on the PHQ-9 and GAD-7 were both in the “mild” range, 9.19 (SD = 5.38) and 7.45 (SD = 4.27) respectively.


3.1 Transition-related results

Nearly the whole sample reported a desire to obtain a legal name change (n = 136, 91.3%); however, only 59.6% (n = 81) of those who wanted a name change reported completing one. More participants desired a gender marker change (n = 146, 98%) but only 53.4% (n = 78) reported completing one. The most common outcomes of showing IDs that were incongruent with participant name and/or gender marker was verbal harassment (n = 83, 55.75%), being asked to leave (n = 55, 36.9%), and being asked to show a different ID (n = 46, 30.9%). Nearly 30% of participants (n = 44) reported assault as an outcome of ID incongruence. Only 17 participants (11.4%) reported not experiencing a listed negative outcome of ID incongruence.

Approximately 40% of participants desired ever wanting GAHT (n = 55) and 78.2% of those who desired GAHT reported receiving GAHT (n = 43). Of the 43 who ever received GAHT, 31 (72.1%) reported current use and most received GAHT from licensed professionals (84.4% of those receiving GAHT). For those who desired GAHT but were not currently using GAHT, the most common barriers cited were lack of resources (insurance and/or financial resources, n = 7), pressure from romantic partner or family members (n = 6), fear of harassment, discrimination, or violence (n = 5), and pressure from employer (n = 2). One participant reported that they realized gender transition was not right for them. Fewer participants desired GAC surgery than GAHT, with 18.1% (n = 27) reporting wanting surgery and 81.5% of those who wanted surgery received it (n = 22). 17 participants (n = 11.4%) reported not wanting any of the GAC sources listed.



3.2 Main analyses

Final SEM results are provided in Table 4 (direct, indirect, total effects) and Figure 1 (final Path model with standardized coefficients). Distal stressors had significant positive direct and indirect effects, through proximal stressors, on depression and anxiety. Distal stressors had a significant positive direct (β = 0.43, 95% CI = 0.26, 0.60) and indirect effect via proximal stressors (β = 0.14, 95% CI = 0.04, 0.23) on depression. A similar pattern was found for the direct (β = 0.42, 95% CI = 0.26, 0.58) and indirect (β = 0.16, 95% CI = 0.07, 0.26) effect of distal stressors on anxiety. It was found that distal stressors did not have a significant direct effect on gender congruence, but a significant indirect effect through proximal stressors (indirect effect: β = −0.16, 95% CI = −0.27, −0.05). Figure 1 shows that the model explained 38.9% of the variance in depression, 43.2% of the variance in anxiety, and 15.6% of the variance in gender congruence. Finally, distal stressors had the strongest total effects on anxiety (β = 0.58, 95% CI = 0.45, 0.72), closely followed by depression (β = 0.57, 95% CI = 0.43, 0.70) and gender congruence (β = −0.26, 95% CI = −0.44, −0.07).


TABLE 4 Saturated model, direct, indirect and total effects of stressors on mental health and gender congruence.


	Outcome and pathways
	Direct effect
 β (95% CI)
	Indirect effect via proximal stressors
 β (95% CI)
	Total effect
 β (95% CI)

 

 	Proximal stressors


 	Intersectional distal stressors 	0.46 (0.31, 0.62) 	– 	0.46 (0.31, 0.62)


 	Depression


 	Intersectional distal stressors 	0.43 (0.26, 0.60) 	0.14 (0.04, 0.23) 	0.57 (0.43, 0.70)


 	Proximal stressors 	0.29 (0.12, 0.47) 	– 	0.29 (0.12, 0.47)


 	Anxiety


 	Distal stressors 	0.42 (0.26, 0.58) 	0.16 (0.07, 0.26) 	0.58 (0.45, 0.72)


 	Proximal stressors 	0.35 (0.18, 0.51) 	– 	0.35 (0.18, 0.51)


 	Gender congruence


 	Intersectional distal stressors 	−0.10 (−0.31, 0.11) 	−0.16 (−0.27, −0.05) 	−0.26 (−0.44, −0.07)


 	Proximal stressors 	−0.34 (−0.54, −0.14) 	– 	−0.34 (−0.54, −0.14)





Standardized beta coefficients and 95% confidence intervals (n = 94).Bolded values indicate significant beta coefficients.
 

[image: Path diagram illustrating relationships among distal stress (DS), proximal stress (PS), depression (DEP), anxiety (ANX), and gender congruence (GC). Arrows display standardized coefficients with confidence intervals, showing direct and indirect effects between variables. Model notes and variance explained for each outcome are provided in the legend.]

FIGURE 1
 Saturated path model. DS, distal stress; PS, proximal stress; DEP, depression; ANX, anxiety; GC, gender congruence. Covariance and residual paths not shown for ease of interpretation. Model included all relevant covariance paths between outcomes. Model explained: (a) 21.6% of the variance in proximal stress; (b) 38.9% of the variance in depression; (c) 43.2% of the variance in anxiety; (d) 15.6% of the variance in gender congruence.





4 Discussion

Following intersectional critiques from the literature, this study sought to explore the utility of the Gender Minority Stress Model with TGNC POC adults in the U.S. Given most of the literature in this area has predominantly been conducted with White TGNC, our study extends the research and demonstrates the applicability of the Gender Minority Stress Model to TGNC POC adults when measuring intersectional distal stressors. In alignment with our first aim, we found intersectional distal stressors were related to higher levels of anxiety and depression, both directly and indirectly through proximal stressors, suggesting intersectional distal stress may be related to mental health both directly and as a result of internalization of those experiences. Similar findings were demonstrated when using gender minority distal stressors within the Gender Minority Stress Model for psychological distress (63) and depression (70). Prior research found TGNC POC experience higher rates of distal stressors including discrimination and violence as compared to their white TGNC peers, which is associated with higher rates of suicidal ideation, suicide attempts, self-harm, and foregone physical health care for this population (71). TGNC individuals often experience misgendering, a form of nonaffirmation and distal stress that may be intentional or microaggressive, which is related to gender dysphoria and adverse mental health outcomes (72, 73). Misgendering is more likely to occur for TGNC POC than White TGNC peers (74).

Contrary to our prediction, intersectional distal stress was not directly associated with gender congruence and instead was fully indirectly associated with gender congruence through proximal stressors. This is similar to previous multiracial studies finding TGNC individuals internalize narratives (e.g., internalized shame and hypervigilance for threats to safety) as explanations for distal stressors that heightened gender incongruence (i.e., dysphoria) (75). Hypervigilance and race-based traumatic stress occur for POC people in the United States due to racism - interpersonal and structural - creating constant threats to their health and safety (76). For TGNC POC people, hypervigilance includes monitoring for racialized sexual objectification for avoiding victimization (77). In this way, our study adds to research on TGNC POC people demonstrating the effect of multiple marginalizations on their health and wellbeing (78). Within the literature, microaggressions for TGNC individuals are related to both gender incongruence (79) and mental health outcomes (e.g., anxiety and depression) (80–84). While our findings fit with these highlighted studies, the results may also be a product of the low reliability of the measure used for gender congruence making true effects hard to find or overestimating effects of other variables in the model.

Previous research using the Gender Minority Stress Model primarily explored gender incongruence through gender dysphoria as a proximal stressor (39, 83), finding preliminary support. On the contrary, another study found gender dysphoria fully mediated only the relationship between minority stress and eating pathology but did not add any additional variance for anxiety and depression (84). This suggests gender dysphoria may also serve as an outcome variable within the model, which our study sought to explore. In a recent systematic review, the additional variable of body image was highlighted because it predicts gender dysphoria and disordered eating across treatment case studies and empirical research (85). Leading treatment for eating disorders for TGNC people includes GAC, GAHT, and social transition elements for improving body image and reducing the use of eating patterns for changing body shape and size (85). This differs from previous models, which found gender congruence mediates distal stressors, explaining the association with psychological distress (65) and that distal stress is indirectly associated with psychological distress through gender dysphoria (86).

Despite the conceptualization as a proximal stressor within the Gender Minority Stress Model in the literature, few studies to date have explored the impact of both distal and proximal stress on gender incongruence, with some measuring only proximal stress (83) and others combining distal and proximal into one composite measure of minority stress (84). Our study highlights the importance of considering both racial and gender identity minority stressors and the association of those stressors with gender congruence. While our understanding of gender congruence has grown in recent years (26–87), these understandings have been primarily shaped by quantitative studies of White TGNC individuals (20, 25, 39) and limited qualitative studies of TGNC POC (e.g., 41, 88, 89). Thus, our findings contribute to the literature on gender congruence through the exploration of the association of proximal and intersectional distal stressors on gender congruence with an understudied group within the TGNC population.

Our study contributes to the literature on gender transition experiences for TGNC POC adults within the U.S. We found TGNC POC participants faced barriers to medical and social gender transition. While most of those who desired GAHT were able to obtain it, those who could not reported a lack of financial and insurance resources, pressure from their romantic partners or family members, fears of transgender related distal stress, and pressure from their employers as barriers. Although these are common barriers for all TGNC people to GAHT, the pressures from romantic partners and family members may also be connected to the unique, racialized fears of many Black and Latine/Hispanic families with TGNC youth. Black and Latine/Hispanic families already describe fears for their children’s futures, safety, and health given racism and xenophobia in the US (90, 91); the addition of a TGNC child may create additive fears that the life of this young person is only going to be made even harder if they go forward with a gender transition (92). It is possible this may lead to efforts on the part of the family to not support GAHT or other gender transition steps.

Regarding social transition, nearly all of the participants in this study desired access to identification documents aligned with their gender identity; however, between 50 and 60% of participants were unable to complete a legal name or gender marker change for these documents. Obtaining a gender marker change on documents can be more challenging than a legal name change in some states in the U.S. due to restrictive policies, inaccessible forms, and numerous and complicated steps and processes for applicants (93). As a result of mismatched identification, participants reported experiencing verbal harassment, being asked to leave or show another form of identification, and experiencing assault. Obtaining GAC when desired is essential for mitigating distal stressors, as TGNC individuals receiving GAC report lower levels of anxiety, depression, gender dysphoria (21, 22) and improves treatment outcomes for eating disorders (85).

Desire for GAHT in our sample was 40%, lower than findings from the U.S. 2022 Transgender Survey (88%) (94), which may suggest differences in transition-related goals for TGNC POC adults and reflect a growing understanding that gender incongruence may be due to distress related to one’s body (physical gender dysphoria) (64), distress due to the incongruence between one’s internal sense of gender and their embodiment or social experience (mental dysphoria) (26), and a misalignment between one’s gender identity and social environment (social dysphoria) (24). Within the limited body of literature, TGNC POC describe additional themes related to gender dysphoria, such as cultural gender ideals and self-harm, in addition to the themes endorsed by largely White TGNC samples experiences of bodily disconnection, emotional distress, and changes over time (28).


4.1 Clinical implications

The findings of the current study highlight the importance of culturally-competent, gender-affirming, individualized, and accessible healthcare and mental health services for TGNC POC. In particular, the findings highlight the significance of intersectional distal stressors and internalized stressors on the mental health of TGNC POC. Our study demonstrates there is a gap in how many participants wanted GAC and how many participants were able to access it. While systemic barriers such as insurance coverage, cost, policies banning gender-affirming medical care by some hospital systems, and state-level legal restrictions on GAC are related to these barriers, the literature also suggests that prior negative experiences in the healthcare system (e.g., misgendering by medical professional, deadnaming, lack of provider knowledge on transgender healthcare) and medical mistrust for POC communities (42, 95) also relate to these disparities (18). Providers may contribute to these negative experiences through assumptions of transition-related goals for TGNC POC adults. Current clinical interventions have primarily focused on facilitating medical transition (14, 35, 96) or were developed for TGNC youth (97, 98), highlighting the importance of providers exploring and identifying individualized gender transitions plans, barriers to accessing needed medical care, and internalized stressors given this study’s findings.

When clinicians are providing care to TGNC POC individuals, a biopsychosocial-spiritual and culturally humble approach (99) to addressing their concerns, especially those related to anxiety, depression, and gender dysphoria, should be considered. Our findings also highlight the need for targeted psychotherapeutic approaches to focus on reducing the internalization of shame and transphobia to facilitate gender transition, whether through social, mental, or medical avenues. This is particularly relevant, given the GAC access barriers due to legislation may require extra steps for locating a provider and travel (100).

Clinicians should be aware of the limitations of common screening tools to assess mental health pathology in this population, as the results may not capture the full extent of a TGNC POC patient’s experience with mental health and gender dysphoria. Racial and gender biases can influence diagnostic accuracy, leading to greater validity for certain groups over others, as seen in conditions like mood disorders and autism spectrum disorder (101). Given that symptom expression can vary across populations, current measures of gender congruence or dysphoria may be more valid for White TGNC individuals than for those from other racial or ethnic backgrounds. To reduce diagnostic bias, the use of structured mental health screenings, self-report measures (including psychological tests), structured interviews, and statistical prediction tools has been recommended (101).



4.2 Policy implications

Our study, and others like it, make plain that the mental health of TGNC POC people is supported by a reduction in intersectional distal stressors at the interpersonal, economic, and structural policy and legal levels. The current U.S. sociopolitical landscape and efforts at the federal and state level, are creating increasing policy and legal barriers to GAC, gender marker changes, legal name changes, and the like for TGNC people. In addition, economic disparities continue to widen between POC populations and White populations in the U.S. (102).

As of September 2025, 27 US states have enacted policies to restrict youth access to gender affirming care, with eight of those states also having policies restricting GAC for adults (103). Many of the policies affecting access to care for adults specifically prohibit Medicaid coverage for any GAC and have removed requirements from private health insurance plans to cover GAC. Some states have enacted laws regarding non-medical transition as well, such as South Carolina’s ban on public school staff using a child’s name or pronouns if they are different from what they were assigned at birth (104). Four U.S. states do not allow for the updating of a driver’s license gender marker under any circumstance, and 10 states require proof of surgery, court order, or amended birth certificate. Eight states do not allow the amending of the gender marker on birth certificates, eight states require both a court order and proof of surgery, and three states require proof of surgery only (93). At the federal level, the current U.S. administration crafted executive orders defining gender on the binary, calling gender affirmation of TGNC people “gender ideology extremism,” and defining GAC as “mutilation” of TGNC youth (105). This has led to changes on federal websites for mental and medical healthcare warning against “gender ideology” as well as the disappearance of federal datasets that include TGNC participants. None of the executive orders cite empirical research or leading medical (e.g., American Medical Association) and mental health (e.g., American Psychological Association, American Association of Marital and Family Therapy) associations who provide affirming guidelines for their membership (105). TGNC POC are differentially impacted by anti-TGNC legislation and policies due to several factors, including additional structural and interpersonal racism, disparities in economic resources, and the increased likelihood of living within states with those policies (106, 107).

In the current political landscape, it is already incredibly difficult for TGNC people to undergo any degree of medical or social transition, particularly TGNC POC. Our study shows participants experienced barriers to navigating the legal process of name and/or gender marker change. Many participants who were unable to do so may have been concerned for their safety during circumstances in which their legal documents do not match their gender expression, such as during routine traffic stops or while traveling. The increasing restrictiveness of U.S. policies surrounding medical, legal, and social transition is likely to increase hypervigilance, anxiety, gender dysphoria, and internalized stigma among TGNC people, with TGNC POC being especially at risk (108). Future research on Gender Minority Stress Models with POC samples will need to include state level indicators of TGNC equality, like those created by MAP (109), and racial and economic inequalities. This would allow researchers to see more clearly the context of participants for understanding the varied health outcomes.



4.3 Strengths and limitations

The current study had several notable strengths, such as the inclusion of both binary and nonbinary gender identities and the purposeful recruitment of POC participants. While the literature on gender identities outside of the binary has grown in the past few years, few studies including TGNC within nonbinary identity categories have been conducted. Given the higher rates of psychological distress experienced by nonbinary compared to binary individuals (110), further research is needed to understand unique impacts of race on gender identity.

In addition to the identified strengths, there are limitations of the current study. The first limitation is the low reliability of the GCLS (64) within our sample to measure gender congruence. We found large differences in the reliability of the different subscales within the measure. Other studies have highlighted challenges with accurately quantifying the experience of gender congruence across all demographic groups (29, 111). Specifically, the authors found low reliability (α = 0.37) for the social gender dysphoria subscale of the GCLS when used with a sample of 53.8% TGNC POC adults compared to White TGNC participants (29). They found that item 19, “I have found in distressing that others do not address me according to my gender identity” was not significantly related with other scale items, removing it from the analysis. After removal, Cronbach’s alpha improved to 0.59 for White participants and 0.40 for POC participants (total α = 0.50). The measure has been largely used with White TGNC adults [(e.g., 65, 112)], suggesting the GLCS (64) may not adequately capture gender congruence for this population. Direct and indirect effects related to GCLS should be interpreted with caution, as the authors recognize that estimates may be unreliable in this context. However, considering this analysis was exploratory in a limited sample, results provide some initial evidence of the relationship of distal and proximal stressors on gender congruence. Future research could assess the reliability and validity of different gender congruence measures with a larger diverse TGNC sample.

Additionally, the study is limited by its cross-sectional nature. We cannot draw causal conclusions about the impact of distal and proximal stressors on anxiety, depression, and gender congruence across time. Further, our sample was mostly Black/African American TGNC, which limits the ability to generalize our findings to other TGNC POC groups. Future research should seek to understand the intersectional minority stressor experiences of other TGNC POC groups. To address challenges with temporality and intersectionality, The Temporal Intersectional Minority Stress (TIMS) Model has been proposed to situate minority stressor experiences within the sociocultural context in which they occur (113).



4.4 Future directions

Recent distal stressors including U.S. policies limiting access to GAC, bans on TGNC individuals in sports, and bathroom bills are associated with increases in anxiety and post-traumatic stress disorder (PTSD) (114). Future research is needed to further explore the differential impact of these policies, as TGNC POC may experience increased racial microaggressions due to U.S. policies focused on race related to immigration, crime, and gender minority stressors due to executive orders or changes in state laws reducing access to GAC. As a result, Latinx TGNC may be differentially affected, exacerbating existing feelings of gender incongruence, anxiety, and depression.

Future research should seek to develop measures that capture the experience of gender congruence and intersectional minority stressors for TGNC POC individuals. One new measure, the Multidimensional Gender Dysphoria Measure (MGDM) (111), was developed and validated with nearly equal numbers of White and TGNC POC participants, with varied gender identities present. The MGDM (111) highlighted the multidimensional nature of gender dysphoria, revealing five factors: (1) body gender dysphoria, (2) social gender dysphoria, (3) variability of gender dysphoria, (4) gender dysphoria relief, and (5) internalized gender normativity, offering an opportunity to continue exploring experiences of gender dysphoria with TGNC POC adults.

The current study used the LGBT People of Color Microaggressions Scale (53) as a proxy for intersectional distal stressors. Future research could use a recently updated version of the scale which better separates the conceptualization of heterosexism and cissexism for TGNC POC (115). In addition, researchers should seek to develop TGNC specific measures of intersectional distal stress, given the higher rates of distal stressors experienced by the TGNC community compared to other sexual identity minorities (116). Utilizing an intersectional lens allows further research into the experiences of TGNC POC who encounter both racism and transphobia (117).

Finally, research should focus on identifying protective factors, such as living in a state or city with special protections and policies for TGNC people and GAC. Protective factors in the community and close relationships can reduce the impact of minority stress on mental and physical health outcomes (118–120). Identifying additional protective factors may guide systemic and individual intervention development and move away from a deficit focused approach to research and clinical practice with TGNC POC. Given that focusing on gender dysphoria has been criticized as facilitating the medicalization of TGNC experiences (121), studying gender euphoria, the positive feelings and experiences related to gender congruence (122), represents one pathway toward celebrating TGNC identities that has been limited (123). Specifically, research should focus on gender euphoria for TGNC POC to fully understand their experiences intersectionally as TGNC and POC people (124).




5 Conclusion

The results of our study highlight the intersectional minority stressor experiences of TGNC POC within the U.S. and offer support for the applicability of the Gender Minority Stress Model to this population. Results revealed that the internalization of intersectional distal stressors were associated with lower levels of gender congruence through proximal stressors, while distal stressors were both directly and indirectly, through proximal stressors, associated with the mental health outcome. The internalization of negative messages about TGNC POC identities represents an area for clinical intervention, while intersectional distal stressors represent an area for policy intervention.
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From internal echoes to sharing experiences: transformative learning with voice apps to enhance transgender care literacy in medical students
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Introduction: Gendered voice perception is central to gender recognition and can be a major source of distress for transgender people, yet voice and voice therapy remain marginal in medical curricula. This study examined how a digital, experiential seminar using voice-feedback applications can foster medical students’ understanding of gendered voice and transgender health.
Methods: We conducted a qualitative observational study within a 135-min online seminar, “Feminize Your Resonance!”, embedded in a fourth-year public health module at the Medical University of Vienna. One hundred medical students used commercially available voice apps to experiment with their own pitch and resonance and submitted app screenshots and written reflections via an online learning platform. We applied a narrative analysis, based on narrative episodes in students’ accounts, using a multi-stage coding process supported by qualitative data analysis software to map learning processes in several stages.
Results: Analysis yielded three interlinked themes—implicit voice awareness, technology engagement, and sharing transgender experience—organized into a five-phase learning journey from pre-existing discomfort with one’s recorded voice to social awareness with voice challenges of transgender individuals. Students moved from internal, often negative, self-evaluation to critical appraisal of app algorithms, exploration of their own vocal plasticity, and perspective-taking on the challenges of gender-affirming voice transition.
Conclusion: Technologically mediated voice exploration can catalyze transformative learning about the role of voice in gender incongruence and support the development of affective and clinical competencies in medical education. Potentially the training facilitates communicating with transgender individuals empathically, not only related to transgender-affirming care but in all healthcare settings.

Keywords
 medical education; narrative analysis; transformative learning; transgender care literacy; voice apps; voice care


1 Introduction

Pitch, volume, and resonance shape gendered voice recognition: high-pitched voices with brighter resonance and lower volume are typically perceived as feminine, whereas deeper pitch, darker resonance, and greater volume are associated with masculinity. Voice can therefore support one’s unique gender expression and enhance voice satisfaction (1). As Anne Carson (2) argues, voice serves as a central category for judging individuals in everyday interactions, and societies have long sought to classify voices within binary categories.

While pitch is a salient and often dominant cue in gender attribution, it does not operate in isolation. A substantial body of research demonstrates that gender perception in speech relies on a constellation of acoustic and prosodic features, including resonance, intonation, breathiness, articulation and speech dynamics, as well as linguistic and pragmatic cues. Importantly, voices within the overlapping pitch range typically described as gender-ambiguous (approximately 145–165 Hz) are not consistently perceived as such, indicating that pitch thresholds alone are insufficient to account for listener judgements (3, 4). Listener-based factors further complicate gender attribution, as individual experience, expectations, and sociocultural beliefs shape how vocal cues are interpreted (5). Taken together, these findings suggest that gendered voice perception emerges from the interaction of multiple, vocal parameters and listener perspectives rather than from pitch alone.

Gendered voice recognition can be particularly challenging for individuals living with “gender incongruence” (ICD-11). Since 2016, “gender incongruence” has been classified not as a mental health disorder but as a condition related to sexual health, defined as a “marked and persistent incongruence between an individual’s experienced gender and the assigned sex at birth” (ICD-11). In Austria, more than two-thirds of transgender individuals pursue gender-affirming hormone therapy, currently the most widely accessed form of gender-affirming care (6). Globally, the transgender population has increased to an estimated 0.3–0.5% of adults, with rising numbers of gender-affirming interventions (7).

As a recent study has empirically shown, voice is amongst the most important features contributing to gender incongruence, especially in social and professional interaction, where gender attribution is shaped by both vocal characteristics and listener interpretation (8). A consistent subjective perception of gender and voice go along with higher quality of life (9). General therapy options for voice alteration include behavioral, hormonal, and surgical voice interventions (10). Behavioral oriented voice therapy is non-invasive, bearing less risk compared to hormonal and surgical interventions, and is thus often favored as the first treatment for voice adjustment (11). As such, gender-affirming voice therapy is increasingly recommended and implemented for both transgender men and transgender women (12, 13).

Voice therapy nevertheless remains underrepresented in transgender healthcare. In an Austrian study, 82% of transgender individuals reported no access to voice therapy, frequently citing a lack of insurance coverage (6). The limited availability of in-person voice therapy has led to growing interest in digital applications designed to support voice-gender congruence (14). Apps such as Voice Analyst provide feedback on pitch, volume, resonance, and other vocal qualities, and are increasingly used by transgender individuals seeking to align their voice with their gender identity not only in Austria (15). This underscores the need to introduce medical and health professions (MHP) students to transgender-specific voice issues to support gender-affirming and technologically informed voice care.

Educating MHP students about transgender health issues, such as incongruence between visual and vocal appearance, is also important with respect to reducing discrimination in healthcare, as transgender individuals remain at increased risk of healthcare avoidance due to anticipated discrimination (16). To address knowledge, skills, and attitudes simultaneously, current teaching interventions for MHP students aiming at reducing discrimination in healthcare typically rely on intergroup contact through patient-educators (17, 18). In addition, simulation-based approaches aimed at fostering perspective taking and empathy have been shown to increase awareness of patients´ practical and emotional challenges (19).

As such, the present study posits that the exploration of one’s own voice, using voice-modulation technology, particularly technologically mediated feedback (TMF) enables learners, besides acquiring knowledge about voice therapy in transgender healthcare, to emotionally engage with their own vocal appearance. TMF, which can be provided immediately, can facilitate transformative learning (20). This study therefore seeks to describe how actively experimenting with voice apps to explore and reflect on one’s own gendered vocal expression as learning activity in a short seminar on voice and transgender health influence students’ empathizing with transgender individuals.



2 Methods

This qualitative study used an observational design and applied thematic analysis (21). This flexible narrative method allowed for a systematic examination of students´ reflections through their personal accounts (22) and is increasingly used in health services research to illuminate experiences that quantitative approaches cannot fully capture (23). We follow a pragmatist approach aimed at producing contextually relevant, literature-informed findings. To ensure methodological integrity, we adhered to the Standards for Reporting Qualitative Research (SRQR), a 21-item checklist addressing study context, methods, analysis, and reflexivity (24).


2.1 Educational setting

The online seminar Feminize Your Resonance! (135 min) engaged medical students with concepts related to gender and voice. Developed by the first author and refined after a 2024 pilot (n = 28), the seminar was offered as a mandatory elective (as one of nineteen comparable options), within the fourth-year public health module at the Medical University of Vienna. Currently the seminar is not offered in any other contexts.

Asynchronous mini-lectures (approx. 15 min each) introduced key content on how pitch, volume, and resonance shape gendered voice perception and how transgender individuals navigate gender-affirming voice transition. A final mini-lecture addressed voice assessment of voice characteristics and the potential role of apps in gender-affirming therapy. Materials included sound examples and a short film featuring a transgender woman discussing her therapeutic experience.

The seminar’s main component (90 min) comprised experiential learning framed as a “Gendered Voice Competition”. For this journey, students used a voice app (Voice Analyst or Voice Tools) to experiment with their voices and receive TMF. Both apps use algorithms based on pitch and volume and present data via percentages or colored visualizations indicating “female” and “male” portions of the voice sample. The app Voice Analyst further allows for non-binary voice ranges. It is widely used in clinical voice therapy and by transgender individuals but offered inconsistent free-trial access during the seminar period. Voice Tools was therefore offered as an alternative due to its consistent free-trial availability and the inclusion of English sentences and short texts for practice.

The instructor (first author) provided written guidance on app functions and examples of data outputs, supplemented by a synchronous Q&A. As the pilot study showed, offering a choice between synchronous and asynchronous participation was essential for participants to feel comfortable engaging in voice experimentation. Students then completed a self-directed Gendered Voice Competition, choosing from several practice suggestions designed-presented in Table 1 to encourage playful experimentation and disrupt habitual listening and speaking patterns.


TABLE 1 Practice suggestions in the Gendered Voice Competition.


	
	Practice suggestion

 

 	1 	Experiment with the predefined English sentences and texts provided by Voice Tool, try how far you can modify the gendered voice region of your own voice.


 	2 	Think of three of your favorite phrases your – presumably female-voiced - digital assistant, uses. Give your voice a male-sound while saying them.


 	3 	Choose a (short) text. Give your voice as many feminine characteristics as possible while reading the text.


 	4 	Try to sing the song “Her Lies” exactly like Asaf Avidan, i.e., in a way that is difficult to classify in terms of gender!




 

To document their engagement, students completed a written reflective exercise via Moodle. They responded to the following two prompts:


	(1) Please tell us briefly what you experienced when using the voice apps. You can mention anything that comes to mind, such as it was very strange to hear yourself, I did not feel comfortable with the evaluations or about your experience of trying out a “new” voice. Everything is interesting!

	(2) Last but not least, I would like to ask you for a short reflection: To what extent did this course help you to empathize with the lives of trans* people?



Students could voluntarily submit their apps data to enter the Gendered Voice Competition, with a CD by Asaf Avidan or Coco Rosie awarded to the strongest performance as rated subjectively by the first author.



2.2 Sample

For this study, data were collected on five different dates in October 2025. As the seminar was delivered online, presumably students worked alone with the choice to get synchronous support via Moodle or via Mail.

Overall, 100 undergraduate, fourth-year medical students (of a cohort of 658) participated in the seminar, which was delivered online in five parallel groups of 20 students to ensure a suitable supervisor-student ratio for the “Gendered Voice Competition”. 38 of them identified as male, 62 of them as female, none as non-binary during the application process. Due to the European General Data Protection Regulation (GDPR) framework, in the educational context of “feminize your resonance!” no further socio-demographic data of students’ gender identity were collected. During the seminars, none of the students openly identified as transgender.



2.3 Data analysis

The analysis followed a consensual qualitative research approach (25), emphasizing independent coding followed by systematic consensus-building to enhance analytic rigor. A multi-stage analytic process was employed, including familiarization, descriptive coding, and chronological/contextual mapping. The researchers then independently coded the entire dataset using an open, descriptive coding strategy, generating an initial set of ten codes (e.g., discomfort with own voice, surprise at app feedback, realization of vocal effort), which were provisionally organized into three thematic domains.

Coding discrepancies and conceptual overlaps were examined across three structured consensus sessions, during which two codes were subdivided and subsequently integrated under an umbrella theme, resulting in the distinct narrative stages “the search for the self” and “the search for the other,” while the theme Voice awareness was conceptually refined to implicit voice awareness. Through chronological and contextual mapping of the refined codes, a five-phase learning journey was identified, capturing students’ progression from initial app use to a more nuanced understanding of transgender experience. A final consensus-coding session involving a third expert researcher validated the complete framework, resulting in full agreement on a model comprising three overarching themes structured across five narrative phases, with early-stage reflections characterized by codes such as surprise at app feedback and later phases marked by codes such as expressing empathy for trans people.

ATLAS.ti was used to organize and manage the data.




3 Results

The total response count for the first question is n = 100, for the second question is n = 93.

Our findings reveal that voice awareness develops progressively through a series of transformative phases, culminating in a deeper understanding of transgender experiences. This multi-phase learning journey emerged clearly from students’ engagement with the voice-changing applications.


3.1 Key themes in the learning process

Through the analysis, three key themes implicit voice awareness, technology engagement, and sharing transgender experience were identified. These themes were chronologically and contextually linked, forming a five-phase trajectory that describes students’ progression from initial app use to an emerging understanding of transgender experiences.

The first theme, implicit voice awareness, corresponds to the first phase and captures students´ pre-seminar awareness of their voice. Its cumulative nature is illustrated in light blue in Table 2.


TABLE 2 Number of respondents according to five-phase learning process along key themes.


	Phases
	Voice awareness



	Implicit voice awareness
	Technology engagement
	Sharing transgender experience

 

 	Internal echoes and embarrassment (pre-class) 	20 respondents 	 	


 	Apps as external ears and judges 	 	44 respondents 	


 	Experimentation and play 	 	74 respondents 	


 	Identity exploration and defamiliarization 	 	96 respondents 	


 	Social awareness and empathy 	 	 	66 respondents





It should also be noted that the responses of a single respondent could correspond to multiple phases. Specifically: 1 respondent mentioned all 6 phases in the quotation; 5 respondents mentioned 5 phases in the quotation; 14 respondents mentioned 4 phases in the quotation; 21 respondents mentioned 3 phases in the quotation; 35 respondents mentioned 2 phases in the quotation; 22 respondents mentioned 1 phase in the quotation; 6 respondents did not mention any phases in the quotation.

Since our distribution is normal, it can be stated that the sample size and the coding were appropriately chosen and done. Furthermore, the exploratory coding was derived from the entire set of respondents. The different nuances of blue represent the numbers of participants who did articulate participation in the respective learning phase, the darker the blue the more participants did so.
 

“I first tried saying a short text and found it very strange to hear my own voice, as I had always thought it was deeper. I also don’t like listening to audio of myself because I find it alienating. Then I tried singing a bit and adjusted my voice with the tools; I found it interesting how different I sounded and how unrecognizable I became to myself” (P6).

“It generally feels strange to hear your own voice. When it’s also modified, it’s even weirder, because I think you can never *not* notice the difference. I wonder if that changes over time (i.e., if you eventually are no longer surprised when you hear your “modified voice” in videos)” (P8).

The second theme, technology engagement, captures how students expanded their awareness of voice-its variability, measurability, and social meaning-through three consecutive phases.

“Although I’ve heard my own voice on recordings many times, it’s always a bit strange. It was very interesting to experiment with the app; to try speaking with a higher or slightly deeper voice and to test out more feminine speech melodies” (P37).

“It was interesting to see that, as a woman, I was always in the “female” zone. No matter how hard I tried, I could hardly, or not at all, reach the “male” zone (e.g., by using a deeper voice, a more voluminous voice, etc.)” (P21).

“It was unfamiliar to hear myself with a modified voice. The analyses were confusing at first, but it was exciting to see how my voice can change. Speaking in a higher register was strenuous, but motivating and inspiring; I felt like I was getting closer to a “new” voice. Gender-based changes were also very interesting” (P96).

The final theme, sharing transgender experience, reflects the phase in which students connected their newly gained voice awareness to broader questions of gender incongruence and the everyday challenges faced by transgender people.

“I worked with the Voice Tools app and was really impressed at how clearly the differences in vocal pitch were visible. A friend was with me, and it was fascinating to see that we actually speak in completely different pitches—I had honestly never thought about that before. Through this experience, I can now better understand that people with atypical vocal pitch may face difficulties, which can affect their quality of life as well as their sense of social belonging” (P87).

“I hadn’t realized before how many limitations this can cause in everyday life – for example, that some trans* people avoid speaking in public to prevent uncomfortable situations or discrimination. The course encouraged me to be sensitive and attentive when interacting with trans* people and to pay more attention to their individual needs” (P26).

“Since I had never thought about how the voice contributes to the well-being of a trans person, this course opened my eyes to the topic. I had also never heard of voice apps before, and I think they are a good way to support the well-being of trans people” (P38).

As these excerpts illustrate, the developmental process established during the seminar Feminize your resonance! reflects Kolb’s (26) experiential learning cycle, while adding unique dimensions related to gendered voice. Table 2 summarizes the non-linear progression from vocal self-awareness to transgender advocacy across the five phases learning journey.

The first theme, implicit voice awareness, corresponds to the first phase and captures students´ pre-seminar awareness of their voice. Its cumulative nature is illustrated in light blue in Table 2.



3.2 Key theme 1: implicit voice awareness

Students exhibited a form of implicit voice awareness before using the app. Phase 1, internal echoes and embarrassment, captures this initial, largely solitary engagement with their own recorded voice. This experience was shaped by internal judgment rather than critical reflection or external input.


3.2.1 Phase 1: internal echoes and embarrassment (pre-class)

Before the seminar, students were familiar with hearing their recorded voices through platforms such as WhatsApp, often adjusting playback speed or re-listening. However, evaluations of their voice in this phase were internal and frequently marked by discomfort or avoidance of auditory self-perception. As one student notes:

“I generally find it very uncomfortable to hear my own voice and am even surprised that it’s supposed to be me when I hear it” (P14).

This aligns with “voice confrontation anxiety” (27), describing the dissonance between internal and external vocal images. These pre-existing experiences created a baseline readiness for more structured reflection during the seminar.




3.3 Key theme 2: technology engagement

This theme encompasses students´ encounters with TMF, moving from playful experimentation to critical analysis and personal reflection. For some, the app remained primarily a tool for gaming or entertainment, reflected in the experimentation and play phase. Others, however, moved beyond this initial curiosity and began to explore the app’s functions more deliberately. In doing so, they developed greater awareness of their own vocal patterns as well as a growing understanding of the challenges that voice modification poses for others, particularly for transgender individuals. This deeper engagement becomes especially visible in the identity exploration and defamiliarization phase.


3.3.1 Phase 2: apps as external ears and judges

With the introduction of the app, voice evaluation shifted from internal to external. The application assigned quantitative labels-pitch values, gendered classifications-and students reacted with surprise, curiosity, or amusement. The perceived objectivity of the algorithm enhanced the emotional impact of the feedback:

“I really enjoyed getting feedback on my own voice. As I spent more time with the app, I had fun trying to achieve changes” (P42).

The app’s metrics rendered gendered vocal norms visible, supporting students to recognize the measurable dimensions of voice incongruence.



3.3.2 Phase 3: experimentation and play

Many students initially approached the app as a novelty or game, exploring how changes in speed altered measured outcomes. As a student mentions: “When I tried one of the voice apps myself, it was initially quite unusual, but also very exciting to receive immediate feedback. This made it possible to try out different methods and observe how the voice was affected” (P38).

For some students, this exploratory stage served as a gateway to deeper engagement for some students.



3.3.3 Phase 4: identity exploration and defamiliarization

When prompted to imitate a different gendered voice or to speak in a non-native language, students began to step outside established vocal habits. This elicited moments of defamiliarization and initiated more reflective engagement with their own voice and vocal identity.

Within this phase, students progressed through three sub-movements:

Phase 4.1 system analysis: some students mention, “It is interesting that the classification is based solely on frequency or Hertz, because in my opinion, when you actively modify your voice into a different frequency range, you notice that the voice is being artificially altered. At the same time, I can easily imagine that if you didn’t know the voice was modified, it would be very difficult to correctly identify such a vocal alteration. It is sometimes very hard to distinguish between a male and a female voice. I think that in real life, a natural bias is created when you can assign a voice to a person” (P9). Or say “My experience with the voice app confirms the central insight that voice satisfaction does not depend on technical ideal values. My voice frequency is rather in the lower female range. So, I would argue that successful voice adaptation is achieved when the voice authentically reflects gender identity, regardless of specific frequency ranges” (P50). These Students are actually critiquing the app’s binary, frequency-based model, recognizing its limitations and its constructed nature:

Phase 4.2 Search for the self: students turned the technology inward, confronting discrepancies between internal self-perception and external recordings. This is the step reflected in comments such as “I would only have been able to identify it as 90% myself” and “I found it interesting how different I sounded and how unrecognizable I became to myself”. The realization that one’s voice fluctuates with mood-described, for example, as “more feminine/ higher… motivated, happy”-emerged as a key insight, highlighting voice as a dynamic expression rather than a fixed characteristic. As one student notes: “Using the Voice Tools app, I personally found it very interesting to see how my own speech was divided into categories”. As a cis person, one usually does not think about their own speech or how others perceive it. Through the app, I could see how my voice was categorized as male versus female, and I could specifically experiment with how conscious changes affected it” (P54).

Or another one says: “Experimenting with the app was more enjoyable than expected, and I found it fascinating to learn something about my own gendered voice qualities, volume, and frequency” (P60).

Phase 4.3 Search for the other: with a critical understanding of the technology and their own vocal struggle, some students used this experience as an empathetic bridge to understanding others. Comments such as “it’s quite exhausting to raise one’s pitch without it sounding artificial” and “how difficult it is to change one’s voice” illustrate this search for the other. The recognition that different voices are associated with “completely different types of people” reflects students´ growing awareness of how vocal gender perception operates within society, and allowed to gain insights in the struggles of transgender individuals. Some students describe this shift as follows: “When using the voice apps, I first found it strange to hear myself. Experimenting with new voices showed me that one’s voice contributes much more to who one is than one usually realizes. I became aware of how much it distinguishes a person from others and how unique each voice is. I can also now better imagine how unusual it must feel for transgender people when their own voice suddenly sounds different” (P20).

Some students even proposed clinical uses for such apps: “Working with voice apps was both helpful and unfamiliar. It was particularly strange to hear my voice in recordings, as it sounds very different from how I perceive it while speaking. This discrepancy between self-perception and external perception takes some getting used to, but also offers an intriguing opportunity to observe the voice more objectively. Precisely because of this, I realized how useful such apps can be for documenting one’s progress. Especially for trans* women, these recordings can provide a valuable starting point for consciously tracking changes during voice training” (P25).




3.4 Key theme 3: sharing transgender experience

Key Theme 3 involves the emerging understanding of others´ lived realities: students, now, are able to relate gender, voice, and identity and gained respect for transgender individuals.


3.4.1 Phase 5: social awareness and empathy

In the final phase, students articulated a clearer understanding of the challenges transgender individuals may encounter while aligning voice and gender identity. The experiential component facilitated affective learning: “I find it strange to hear my own voice as a recording. I think many people find this weird. And that makes me think: if I find it strange, even though my voice in the recording isn’t completely different from my self-perception, then it must be really difficult for trans* people to feel good about their voice, their self-perception, and their gender identity, or to feel like themselves” (P75).

Phases 4 and 5 can be understood as phases of detachment (from habitual vocal identity) and reattachment (to new social and embodied awareness).




3.5 The affective learning process

Table 3 illustrates the affective learning process, presenting the different descriptive adjectives for how students felt during single phases. Students’ emotions in the first phase are characterized predominantly by negative emotions located within Plutchnik’s (28) basic emotion clusters annoyance-anger-rage and boredom-disgust-loathing, which together form the primary dyad emotion ‘contempt’. However, there are also emotions present, located in the positive cluster distraction-surprize-amazement.


TABLE 3 Affective learning process: feelings used in students’ encounters.


	The phase
	The feeling
	Sample comment

 

 	Internal echoes and embarrassment (pre-class) 	Strange, alienating, weird, uncomfortable, surprised, dislike, extremely unpleasant, odd, terrible 	I personally always find it a bit strange to hear my voice on a recording. I know many people feel the same way, who, for example, find it “totally weird” to listen to their own voice messages.


 	Apps as external ears and judges 	Fascinating, interesting, insightful, unfamiliar, helpful, unusual, exciting, confusing, surprised, skeptical 	I found it fascinating how one can analyze and deliberately modify one’s own voice. I also found it interesting to see how you can measure things like pitch or volume in real time. It does not replace professional guidance, but as an introduction, I found it quite insightful.


 	Experimentation and play 	Interesting, exciting, confusing, helpful, strange, fun, curious, uncertain, surprised, awkward, unfamiliar, enjoyable, strenuous 	I found it very interesting to see the position of my own voice within the spectrum of “gender ranges” and to observe how the pitch changes when pronouncing different sentences.


 	Identity exploration and defamiliarization 	Instructive, interesting, surprised, exhausting, unnatural, fascinating, suspected, extremely difficult, interesting, exciting, aware, conscious, exhausting, motivating, inspiring, intriguing 	At times, it was difficult to understand exactly what the results meant, but it was interesting to experiment with making my voice sound “more feminine” or “more neutral”. Overall, it helped me become more aware of how I use my voice.


 	Social awareness and empathy 	Reflective, moved, empathetic, understanding, admirable, respectful, sensitized 	It helped me to some extent to put myself in the shoes of transsexual people. It draws attention to a challenge this group faces that one would otherwise never think about—and never have to think about if not personally affected. It’s also a problem that is anything but easy to solve, since surgeries come with many risks and various voice trainings often do not lead to the results trans people hope for. It made me reflect more broadly on the many other issues transsexual people face—issues I had never really thought about before.




 

In the fifth phase the picture is different: The students’ emotions are characterized by predominantly positive emotions located in the basic emotion clusters interest-anticipation-vigilance, serenity-joy-ecstasy and acceptance-trust-admiration, which combine to the primary dyads ‘optimism’ and ‘love’.




4 Discussion

This study hypothesized that employing voice-modulation technology within medical education can foster students’ empathizing with transgender individuals by illuminating the centrality of voice for health, identity, and social participation. The narrative analysis supports this proposition: engaging with voice-changing software provided a pedagogical space in which students could confront their own assumptions about vocal identity and gradually extend this awareness toward the lived realities of transgender persons. The emergent five-stage engagement model-ranging from self-confrontation to social empathy-offers a replicable and transferable framework for teaching the entanglements of voice, identity, and health while strengthening learners´ capacity to empathize with transgender individuals. Concluding, the journey through detachment and reattachment-induced by TMF- transformed students from individuals who have a voice to individuals who understand the voice as central to the construction of self and social recognition.

The intervention’s critical function lay in making students’ previously implicit vocal identity explicit, and thus accessible for reflection. This moment of defamiliarization encouraged learners to reconsider the voice not as a fixed biological property but as an intentionally mutable expression of the lived body, intimately tied to self-understanding and social legibility. Such experiential insight resonates with phenomenological accounts that distinguish between the clinician’s externalized perspective of the body and the patient’s subjective embodied experience (29, 30). Approaching voice through this dual lens underscores why vocal transition is not merely a technical adjustment but a form of embodied labor embedded in gendered social worlds.

The rapid shift from heightened self-consciousness to outward-directed empathy demonstrates the potential of targeted, technology-supported teaching formats to enhance diversity in undergraduate medical curricula. These findings are consistent with research on embodied simulation, which indicates that experiential engagements deepen cognitive and affective learning, especially in areas where students may initially lack familiarity or confidence (31, 32). The strong empathetic responses documented here-including students´ recognition of the challenges associated with vocal transition-reinforce recent calls to integrate “affective competencies” more systematically into medical training (33), particularly in relation to marginalized patient groups.

Future longitudinal research should not only examine whether such early technology-based educational encounters promote empathy towards transgender individuals but also whether familiarising students with state-of-the-art practice in voice therapy translates into sustained shifts in clinical practice. We would also like to point out that one potential success factor in our setting may have been that the technology-supported activity was delivered by a certified speech instructor. This is important because, in clinical practice, technological tools are viewed as complementary support to the behavioral interventions delivered by speech-language pathologists (SLP). With an SLP or a speech instructor acting in the role of facilitator, it is ensured that the complementary nature of technology in voice training is conveyed to students.

Tracking former students into postgraduate clinical training and early professional practice could help determine whether exposure to voice-related embodied learning is associated with improved patient-centered communication, reduced bias, or better health for transgender individuals. Such evidence would strengthen the case for integrating voice-focused experiential modules into broader strategies aimed at reducing health disparities.



5 Limitations

However, our conclusions must be tempered by the study’s limitations. Self-reported data, collected within a graded, compulsory-elective course, may have constrained the openness with which students articulated their experiences. Also, given the study setting within the official curriculum, it was not possible to inquire about students’ gender identity beyond what is available in official student records. There may also be a societal issue related to the disclosure of non-binary gender identity. Compared to the estimated 0.3–0.5% of the adult transgender population (7), the proportion of students identifying as non-binary in Austria appears higher: in a national anonymous student social survey including 43,376 individuals seems 1% declared themselves as non-binary and 0.6% chose not to declare their gender (34). However, although non-binary identification options are also offered during the medical school application process, they are rarely used: Amongst 5,332 applicants for human medicine, only five selected a non-binary gender category (MedAT 2024, unpublished internal report). A similar study conducted in an experimental setting outside the formal curriculum, where anonymous participation might be possible, may therefore be a next step in more closely describing the effects of these interventions.

The single-institution nature of the study, its western context, and the inclusion of undergraduate medical students only limit the generalizability of the findings. The core problem – undergraduate students being unfamiliar with transgender individuals and consequently holding stigmatizing attitudes that may lead to discrimination in health care – has also been identified as relevant in non-western contexts, for example among speech and language pathology students in South Asia (35).

While in principle, the educational strategy of using experiential engagement with voice technology to support transformative learning may be transferable to other cultural contexts, careful consideration is required which voice applications with TMF are used and how experiential learning is facilitated to ensure appropriateness for the respective cultural setting.

The app’s technical parameters-particularly the absence of resonance-related metrics-reflect wider shortcomings in voice-modulation tools designed for gender-diverse populations. These technical and contextual constraints may have shaped the depth of students´ learning as well as the kinds of narratives they produced. However, given the richness of accounts provided by our sample, we consider this limitation as minor.

Future iterations of the intervention would benefit from structured intersubjective feedback from transgender community members and clinicians specializing in transgender voice work. Such collaboration could help ensure that pedagogical uses of voice technology align with clinical needs, avoid reproducing algorithmic biases, and more accurately convey the nuance involved in vocal transition.



6 Conclusion

“Feminize Your Resonance!” demonstrates how experiential engagement with voice technology can bridge the gap between theoretical knowledge and compassionate, gender-affirming healthcare. By rendering the often-invisible labor of vocal gender expression tangible, this intervention equips future clinicians to appreciate the complexity of voice in transgender wellbeing and to advocate for non-invasive, accessible interventions. Encouraging learners to “walk in the shoes” of their future patients through embodied simulations may also contribute to reducing stigma and supporting the de-pathologization of non-binary and transgender identities, who are reported to experience discrimination in public and professional life.
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