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Abstract

Objective: Lesbian, gay, bisexual, and queer (LGBQ)-affirmative cognitive behavioral therapy 

(CBT) focused on minority stress processes can address gay and bisexual men’s transdiagnostic 

mental and behavioral health concerns. Identifying moderators of treatment outcomes may inform 

the mechanisms of LGBQ-affirmative CBT and subpopulations who may derive particular benefit.

Methods: Data were from a clinical trial in which gay and bisexual men with mental 

and behavioral health concerns were randomized to receive ESTEEM (an LGBQ-affirmative 

transdiagnostic CBT; n=100) or one of two control conditions (n=154): LGBQ-affirmative 

community mental health treatment or HIV counseling and testing. The pre-registered outcome 

was a comorbidity index of depression, anxiety, alcohol/drug problems, and HIV-risk-behavior 

at 8-month follow-up (i.e., 4-months post-intervention). A two-step exploratory machine 

learning process was employed for 20 theoretically-informed baseline variables identified by 

study therapists as potential moderators of ESTEEM efficacy. Potential moderators included 

demographic factors, pre-treatment comorbidities, clinical facilitators, and minority stress factors.

Results: Racial/ethnic minority identification, namely as Black or Latino, was the only 

statistically significant moderator of treatment efficacy (B=−3.23 [95% CI: −5.03, −1.64], 
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t[197]=−3.88, p<.001). Racially/ethnically minoritized recipients (d=−0.71, p<.001), but not 

White/non-Latino recipients (d=0.22, p=0.391), had greater reductions in comorbidity index 

scores in ESTEEM compared to the control conditions. This moderation was driven by 

improvements in anxiety and alcohol/drug use problems.

Discussion: Black and Latino gay and bisexual men experiencing comorbid mental 

and behavioral health risks might particularly benefit from a minority-stress-focused LGBQ-

affirmative CBT. Future research should identify mechanisms for this moderation to inform 

targeted treatment delivery and dissemination.

Accumulating empirical evidence suggests that lesbian, gay, bisexual, and queer (LGBQ) 

affirmative cognitive behavioral therapy (CBT) might be a promising treatment approach 

for gay and bisexual men’s co-occurring mental and behavioral health concerns (Pachankis 

et al., 2022). In general, LGBQ-affirmative therapies aim to assess and address sexual 

minority individuals’ distinct experiences with minority stressors and the ways in which 

those minority stressors can impact psychological functioning (American Psychological 

Association Task Force on Psychological Practice with Sexual Minority Persons, 2021; 

Meyer, 2003). Minority stressors refer to the distinct stigma-related challenges faced by 

minoritized populations, from laws and policies to bullying and family rejection, and the 

characteristic and stressful psychological adaptations sometimes required to navigate such 

challenges (Meyer, 2003).

Effective Skills to Empower Effective Men (ESTEEM) is an LGBQ-affirmative 

transdiagnostic CBT that addresses the minority stress pathways theorized (Hatzenbuehler, 

2009) to underlie gay and bisexual men’s disproportionate risk of mental (e.g., depression, 

anxiety) and behavioral (e.g., HIV-transmission-risk behavior, substance use problems) 

health concerns (Burton et al., 2019; Pachankis, 2014; Pachankis, 2018; Pachankis et al., 

2022b). ESTEEM adapts CBT techniques to address the cognitive, affective, and behavioral 

stress pathways shown to emerge from minority stress, such as internalized stigma, sexual 

orientation-based rejection schemas, and social isolation, and to be related to gay and 

bisexual men’s mental and behavioral health (Hatzenbuehler, 2009). As such, ESTEEM 

and its adaptations (e.g., Empowering Queer Identities in Psychotherapy for gender-diverse 

sexual minority women; Pachankis et al., 2020a) represent among the only LGBTQ 

minority-stress-focused psychotherapies to have been tested in randomized controlled trials 

and the only known such treatment to have been compared to other active treatments.

Two studies provide evidence for ESTEEM’s potential efficacy in reducing gay and bisexual 

men’s psychosocial health concerns. In an initial randomized trial, young gay and bisexual 

men receiving up to 10 sessions of ESTEEM reported significantly greater reductions in 

depression, alcohol use, sexual compulsivity, and past-90-day condomless sex, and small 

but significant reductions in some minority stress factors (e.g., internalized homonegativity), 

compared to a wait-list control (Pachankis et al., 2015). A more recent multi-site trial 

comparing ESTEEM to an LGBQ-affirmative community mental health treatment and 

single-session HIV testing and counseling found that ESTEEM was not significantly 

superior to the control conditions in reducing the primary preregistered outcome of presence 

of any HIV-transmission-risk behaviors at 8-month follow-up (Pachankis et al., 2022a). Still, 
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there was significantly greater reduction in comorbidity across mental and behavioral health 

concerns in ESTEEM relative to LGBQ-affirmative community mental health treatment—

tracking generally larger, although typically nonsignificant effect sizes in favor of ESTEEM 

across outcome measures. Further, ESTEEM was superior to HIV testing in improving drug 

and alcohol use problems after correction for the false discovery rate.

While this empirical evidence increasingly supports the efficacy of ESTEEM (e.g., 

Pachankis et al., 2015; 2022b), less is known known about factors that might moderate 

treatment efficacy for this or any minoritized population (Hatzenbuehler & Pachankis, 

2021; Millar et al., 2016). This question is particularly important because the impact 

of within-group heterogeneity on the efficacy of the ESTEEM intervention may mask 

the potentially stronger effects for ESTEEM among particular subgroups of gay and 

bisexual men, relative to control interventions. Additionally, establishing empirical guidance 

for treatment selection among this population can lead to more efficient distribution of 

therapeutic resources (Lorenzo-Luaces et al., 2017), and may also help some gay and 

bisexual men achieve unique clinical benefits that they would be less likely to attain in some 

therapies versus others (Cohen & DeRubeis, 2018).

ESTEEM may be particularly appropriate for some subgroups of young gay and bisexual 

men for several reasons, related to both its foundations as a transdiagnostic CBT and its 

focus on ameliorating minority stress. A first set of potential moderators includes differences 

in individuals’ demographic background and personal history, such as socioeconomic status, 

trauma history, and racial/ethnic identification, which may reflect important contextual 

factors and individual differences influencing match to ESTEEM. Among unemployed 

individuals, CBT has been found to be more effective for treating depression than paroxetine 

(Fournier et al., 2009) or very brief therapy/treatment as usual (Lorenzo-Luaces et al., 2017), 

which may be because CBT better helps individuals hone their personal capacities and 

self-efficacy that may help them achieve employment (Fournier et al., 2015). Moreover, 

although trauma-focused CBTs are effective for post-traumatic stress disorder, childhood 

trauma history negatively impacts treatment retention in CBTs relative to psychodynamic 

therapies for depression and panic disorder (Gibbons et al., 2019; Keefe et al., 2021).

In addition, gay and bisexual men who possess other minoritized identities might be 

particularly likely to benefit from a minority-stress-focused treatment such as ESTEEM. 

Racial/ethnic socialization may prepare gay and bisexual men of color to adopt a minority 

stress conceptualization for understanding their mental and behavioral health (Anderson 

& Stevenson, 2019), making a minority stress-focused treatment more resonant and thus 

relatively more effective for them as compared to non-Latino White gay and bisexual 

men. Broadly speaking, meta-analytic examinations have typically found that culturally 

adapted psychotherapies for racial/ethnic minority individuals (e.g., including interventions 

addressing culturally relevant factors and incorporating culturally consonant beliefs about 

the nature and amelioration of mental illness) yield greater clinical benefits than non-

adapted therapies (Benish et al., 2011; Hall et al., 2016). Further, treatment recipient 

perceptions of greater therapist cultural competence are associated with superior outcomes 

among racial/ethnic minority individuals (Soto et al., 2018). Yet, whether racial/ethnic 

minority individuals might benefit more than non-Latino White individuals from a treatment 
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adapted to address the experiences of another minoritized population (e.g., sexual minority 

individuals) remains unknown.

A second set of potential moderators includes individuals’ comorbidities at baseline. 

Individuals dealing with multiple comorbid mental and behavioral health problems may 

respond better to ESTEEM across their presenting problems, given that ESTEEM was 

adapted from the Unified Protocol, which was developed to address transdiagnostic 

processes underlying comorbid mental health conditions (Wilamowska et al., 2010). A 

randomized trial (n = 93) comparing a transdiagnostic behavior therapy to behavioral 

activation among individuals experiencing depression, anxiety, or both found that 

individuals with more comorbid mental health problems experienced greater symptom 

and functioning improvements upon receiving the transdiagnostic therapy (Coyne & Gros, 

2022). In addition, depressed individuals with more symptomatically comorbid presentations 

have better depression outcomes upon receiving CBT as compared to low-intensity 

interventions or treatment as usual (Lorenzo-Luaces et al., 2017). Suicidality and substance 

use problems have also both been found to be effectively treated by the Unified Protocol 

(Cassiello-Robbins et al., 2020), possibly via specifically facilitating improvements in 

underlying trait neuroticism that contributes to these problems (Sauer-Zavala et al., 2020). 

Collectively, this prior research suggests that ESTEEM, as a CBT-based treatment targeting 

minority stress processes and reactions that influence multiple mental and beahvioral health 

outcomes (Hatzenbuehler, 2009; Meyer, 2003), may be more efficacious among individuals 

experiencing more (vs. less) comorbidity. Yet, whether ESTEEM could thus be uniquely 

helpful for gay and bisexual men dealing with multiple behavioral and mental health 

problems remains unknown.

A third set of potential moderators includes clinical facilitators like social support (Dahlem 

et al., 1991) or emotion regulation skills (Gratz & Roemer, 2004), both of which represent 

strengths that an individual may bring into treatment as well as potential areas of growth 

addressable by an intervention. On the one hand, individuals with relative deficits in 

domains targeted by ESTEEM, such as social isolation or difficulties with emotion 

regulation, may have a preferential response to the intervention. On the other hand, CBTs 

for depression sometimes yield stronger effects when building on an individual’s strengths 

rather than focusing on areas of deficit (Cheavens et al., 2012; Lemmens et al., 2020; 

Murphy et al., 2021). Therefore, deficits in these treatment facilitators might be associated 

with less benefit upon receiving ESTEEM.

A fourth and final set of potential moderators involves minority stress. Specifically, it 

is possible that ESTEEM is especially efficacious among those particularly affected by 

challenges related to minority stress. Because ESTEEM entails a structured focus on 

cognitive, affective, and behavioral minority stress reactions as targets of treatment—with 

specific modules intended to provide skills to address them—individuals experiencing high 

(vs. low) degrees of minority stress at baseline may be more likely to benefit from ESTEEM. 

That is, ESTEEM’s minority stress focus may lead to relatively larger changes among 

individuals substantively burdened by minority stress, while individuals not endorsing such 

challenges may experience fewer unique benefits compared to other interventions (for a 

review of studies examining the relationship between stigma and intervention efficacy, 
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see Hatzenbuehler & Pachankis, 2021). Indeed, evidence from the waitlist control trial of 

ESTEEM (Miller et al., 2016), as well as a trial of a brief online self-affirmation intervention 

for sexual minority young adults (Pachankis et al., 2020a), suggests that minority stress 

experiences moderate the efficacy of these minority-stress-focused interventions, such that 

those with higher (vs. lower) levels of minority stress exposure will benefit more from 

ESTEEM. However, it is currently unknown whether minority stress directed toward two or 

more stigmatized identities held by an individual, such as sexual minority and racial/ethnic 

minority identities, might moderate treatment efficacy such that gay and bisexual men of 

color might be particularly likely to benefit from a minority-stress-focused treatment like 

ESTEEM.

Another reason minority stress factors may moderate treatment outcomes is that ESTEEM’s 

minority-stress focus may be more congruent with some patients’ beliefs and theories about 

the causes of their mental and behavioral problems, including attributing that distress to 

minority stress exposure. These beliefs may also serve as a relevant individual difference 

for treatment matching. Indeed, common factors psychotherapy and cultural psychological 

perspectives emphasize that a successful therapy will provide a psychologically and 

culturally coherent explanation for mental and behavioral health problems and an actionable 

therapeutic procedure that clearly follows from that explanation (Huey et al., 2014; 

Laska et al., 2014). Supporting this perspective, one meta-analysis of culturally adapted 

psychotherapies found specifically that adaptation of a therapy’s explanation of how mental/

behavioral problems emerge and are sustained to a target population may statistically 

mediate the clinical advantage of such approaches over un-adapted treatments (Benish et al., 

2011). Consistent with this literature, ESTEEM may resonate particularly with individuals 

who attribute their mental and behavioral problems to minority stress exposure, which 

might be particularly likely among individuals who are socialized to make such attributions 

perhaps as a function of chronic minority stress exposure directed toward one or more 

aspects of identity.

The current study examined potential moderators of the efficacy of the ESTEEM 

intervention. As reviewed in the Method section, these moderators were nominated by 

therapists who delivered ESTEEM as part of a three-arm randomized controlled trial 

testing the efficacy of ESTEEM. These moderators reflect the four classes reviewed above: 

sociodemographic and historical variables, clinical comorbidities, clinical facilitators, and 

minority stress. In the trial, ESTEEM was compared to two existing interventions–LGBQ-

affirmative community mental health treatment and single-session HIV counseling and 

testing–among gay and bisexual men with diagnoses of depression, anxiety, and/or a trauma-

related disorder and past-90-day HIV-transmission-risk behavior. The primary contrast of 

interest in this study of treatment effect heterogeneity was ESTEEM compared to the 

two comparison treatments to ascertain any specific benefits of ESTEEM relative to two 

commonly available LGBQ-affirmative interventions as a function of potential moderators 

of treatment efficacy.
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Method

Sample

The parent clinical trial (n = 254) for this moderator investigation is a three-arm, two-

site randomized comparison of ESTEEM to LGBQ-affirmative community mental health 

treatment and single-session HIV counseling and testing (ClinicalTrials.gov registration: 

NCT02929069).

Inclusion criteria for the parent clinical trial were as follows: (1) age 18–35; (2) identity 

as a gay or bisexual man; (3) HIV-negative status confirmed through in-office testing; 

(4) diagnosis of any Diagnostic and Statistical Manual (DSM-5) depressive, anxiety, 

and/or trauma-/stressor-related disorder using the interview-administered Mini International 

Neuropsychiatric Interview for DSM-5; (5) HIV-transmission-risk behavior (defined as ≥1 

act in past-90-day condomless anal sex with a male partner of unknown status or HIV+ 

status, unless with a HIV+ primary/main partner with known undetectable viral load); (6) 

not currently adherent to PrEP (pre-exposure prophylaxis) (defined as taking ≥4 days per 

week); (7) NYC or Miami residential stability and planned availability for 12 months; and 

(8) provision of informed consent.

Exclusion criteria included: (1) current active suicidal or homicidal ideation (but not passive 

suicidal ideation); (2) active untreated mania, psychosis, or gross cognitive impairment; 

(3) current enrollment in an intervention study; (4) currently receiving ≥1 mental health 

treatment sessions per month or ≥8 or more CBT sessions within the past year; and (5) 

HIV-positive status (confirmed through in-office testing). Additional details about the parent 

clinical trial can be found in the ClinicalTrials.gov registration, the trial’s published protocol 

paper (Pachankis et al., 2019), and the primary efficacy paper of the study (Pachankis et al., 

2022a).

All participants who completed the 8-month or 12-month follow-up assessment were 

included in the following analyses. The analytic plan for the present moderation analyses 

was pre-registered (OSF preregistration: H83J4). Any analyses described as exploratory 

were not included in the preregistered protocol.

Interventions

Participants were randomized by computer program to receive ESTEEM, LGBQ-affirmative 

community mental health treatment, or single-session HIV counseling and testing using 

a 2:2:1 randomization scheme, stratified by site. Additional information about the 

randomization procedure, interventions, and therapy supervision can be found in the primary 

trial publication and protocol (Pachankis et al., 2019; Pachankis et al., 2022a).

ESTEEM.—ESTEEM is a 10-session intervention adapted for young gay and bisexual men 

from the Unified Protocol (Barlow et al., 2017), an individually delivered CBT intervention 

with efficacy for reducing stress-sensitive mental health disorders (e.g., depression, anxiety) 

by enhancing emotion regulation skills, reducing avoidance patterns, and improving 

motivation and self-efficacy for behavior change. The Unified Protocol employs modules 

for motivation enhancement, interoceptive and situational exposure, cognitive restructuring, 
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mindfulness, and self-monitoring techniques (Wilamowska et al., 2010). ESTEEM adapts 

the Unified Protocol to enhance young gay and bisexual men’s stigma coping by reducing 

minority stress processes (Burton et al., 2019; Pachankis, 2014; Pachankis, 2018; Pachankis 

et al., 2022b). For example, modules were adapted to help young gay and bisexual men 

identify minority stress experiences; track unhealthy reactions to minority stress, focusing 

on avoidance reactions, like substance use and condomless anal sex; attribute distress 

to minority stress rather than to personal failure; and assert themselves against minority 

stress in safe situations. The intervention was delivered by clinical psychologists, advanced 

clinical psychology doctoral students, and a Masters-level clinician, who were diverse in 

race/ethnicity, gender identity, and sexual orientation (n=14). Three clinical psychologists 

supervised ESTEEM delivery through weekly group and individual supervision, including 

review of session recordings. One of the study clinicians (Craig Rodriguez-Seijas) and one 

of the supervisors (John Pachankis) were investigators for the present manuscript. Therapists 

were highly adherent to the protocol, with mean session ratings of 1.89 out of 2.00 across 

the 139 reviewed sessions based on ratings using a module-specific fidelity checklist. The 

average ESTEEM participant attended 8.3 sessions (SD = 3.2).

Community Mental Health Treatment (CMHT).—This arm consisted of 10 sessions of 

LGBQ-affirmative psychotherapy in the community, provided at two established LGBTQ 

mental health clinics (one at each site) known for LGBTQ-affirmative psychotherapy. 

These sites delivered the standard of care at their site, which generally included low 

levels of psychodynamic-interpersonal and/or CBT interventions (Pachankis et al., 2022a), 

as determined through ratings of recorded therapy sessions using the Comparative 

Psychotherapy Process Scale (Hilsenroth et al., 2005). LGBQ-affirmative community mental 

health treatment was selected as an active control reflecting the current standard of care 

for LGBQ individuals (American Psychological Association Task Force on Psychological 

Practice with Sexual Minority Persons, 2021), as contrasted with the specific integration of 

CBT with minority stress principles and techniques provided by ESTEEM. Therapists in this 

arm were not specifically trained in ESTEEM or CBT and could use any therapy techniques 

they deemed appropriate for a given patient. The average CMHT patient attended 6 sessions 

(SD = 4.1).

Single-session HIV Counseling and Testing.—HIV Counseling and Testing (HCT) 

consisted of HIV/STI testing and counseling lasting approximately 45 minutes within one 

session, following established guidelines (AIDS Institute, 2017; Kamb et al., 1998; Koblin 

et al., 2004). A trained counselor at the research site reviewed the purpose, benefits, and 

risks of HIV/STI testing; provided information about transmission risk and prevention; 

assessed the participant’s readiness for testing; conducted the testing and reviewed HIV 

test results; worked with the participant to develop a personalized risk reduction plan; and 

provided referrals as necessary for sexual or mental health care. Thus, there was little to no 

discussion of minority stress or co-occurring mental health problems in HCT as compared 

to ESTEEM. This comparison intervention was therefore included to help inform the added 

benefits of providing a more comprehensive treatment approach for young sexual minority 

men experiencing HIV-transmission-risk behavior in the context of other psychosocial health 

concerns, such as depression or substance use problems. Provision of referrals for follow-up 
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sexual health care (e.g., in the event of a positive STI test result) and mental health care (in 

the context of a mental health treatment study) is standard and ethical. Six out of 43 (14.0%) 

HCT participants assessed at 4-months (end of intervention period) reported seeking mental 

healthcare during the intervention period. Participants were contacted within one week to 

provide test results for chlamydia and gonorrhea. Participants in the other two treatment 

arms also received HCT before their first intervention session.

Treatment Comparison.—Per the pre-registered protocol, the two control conditions 

were combined into one group to compare to ESTEEM. This permitted identification of 

variables uniquely predicting response to ESTEEM as compared to existing, commonly used 

interventions for this population.

Outcome Variables

ESTEEM is intended to be a transdiagnostic intervention in that it seeks to reduce the 

minority stress mechanisms theorized to underlie gay and bisexual men’s disproportionate 

risk of mental and behavioral health concerns relative to heterosexual men (Hatzenbuehler, 

2009; Meyer, 2003). We developed a comorbidity index given the transdiagnostic basis 

of the ESTEEM intervention (Burton et al., 2019; Pachankis, 2014), which served as the 

primary pre-registered outcome for this analysis. This comorbidity index was composed 

of measures of depression, anxiety, alcohol/drug problems, and HIV-transmission-risk 

behaviors. To calculate an index giving equal weight to each of these component measures 

(given the range of behavioral health problems represented among participants and that 

formed inclusion criteria for the study), we first standardized the scales by calculating score 

quintiles for each measure. The quintiles for each scale were subsequently summed to create 

the comorbidity index – with values ranging from 0 to 16. This approach of using quintiles 

has the benefit of handling non-normally distributed outcomes and being comparable across 

assessment points when summed into an aggregate index of outcomes, as we did here.

All outcome measures were administered at baseline, and 4-month, 8-month, and 12-month 

follow-up. As the pre-registered outcome timepoint, we used 8-month follow-up outcomes, 

which occurred approximately 4 months post-intervention and was also designated the 

primary outcome point of the parent clinical trial. We wanted to choose an assessment 

point that did not correspond to immediately after completing treatment, per findings in 

the moderator literature that moderators predicting outcomes at a post-treatment follow-up 

may be more clinically relevant (e.g., van Bronswijk et al., 2021). We also examined the 

generalization of attained moderators to the 12-month follow-up (8-month post-intervention) 

assessment point.

For significant moderators of the comorbidity index, we also decomposed the index into its 

four component outcomes, as follows:

Hamilton Rating Scale for Depression (HAM-D; Hamilton, 1960).—The HAM-D 

is a widely used interviewer-based measure for assessing depression symptoms and was 

administered by trained interviewers masked to treatment condition using a structured 

interview guide (Williams et al., 2008). Twenty-five raters over the course of the trial 

established reliability to four taped reference assessments (ICC [2,1] = 0.93) and met 
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biweekly with a clinical supervisor to establish consensus ratings and prevent drift. The 

HAM-D exhibited adequate internal reliability in this sample (Cronbach’s α = 0.75, 0.81, 

0.79, and 0.84 at baseline, 4-month follow-up, 8-month follow-up, and 12-month follow-up 

assessments, respectively).

Beck Anxiety Inventory (BAI; Beck et al., 1988).—The BAI is a psychometrically 

reliable and change-sensitive self-report measure of general anxiety symptoms, covering 

both physical (e.g., heart pounding/racing; faint/lightheadedness) and cognitive (e.g., fear 

of losing control; nervousness) anxiety symptoms. The BAI exhibited excellent internal 

reliability in this sample (Cronbach’s α = 0.91, 0.93, 0.93, and 0.93 at baseline, 4-month 

follow-up, 8-month follow-up, and 12-month follow-up assessments, respectively).

Short Inventory of Problems-Alcohol and Drugs (SIP; Kiluk et al., 2013).—
The SIP is a self-report measure assessing the impact of problematic drinking and drug 

use, including on physical health, interpersonal relationships, self-concept or mood (i.e., 

intrapersonal), impulsive behaviors, and social responsibilities. The SIP exhibited excellent 

internal reliability in this sample (Kuder-Richardson-20 = 0.90, 0.91, 0.90, and 0.90 at 

baseline, 4-month follow-up, 8-month follow-up, and 12-month follow-up assessments, 

respectively).

Past-90-Day HIV-Transmission-Risk Behavior (Past 90 Days; Carey et al., 2001; 
Sobell & Sobell, 1992).—Number of condomless anal sex acts in the absence of PrEP or 

known undetectable viral load of HIV+ partners over the past 90 days was determined using 

an interviewer-administered timeline follow-back interview. All interviewers were trained 

to reliability, all interviews were recorded, and 20% were randomly reviewed for quality 

assurance.

Moderator Variables

With the exception of internalized stigma (Millar et al., 2016), to our knowledge no other 

moderators of LGBQ-affirmative psychotherapy effects have been explored in previous 

studies. Prior exploratory moderator research of other treatments has tended to either use 

all available variables or to select a reduced number of variables based on clinical theory, 

hypothesized treatment mechanisms, past findings on variables predicting prognosis (i.e., 

irrespective of specific treatment), or even ease of measurement (Cohen et al., 2020; Keefe 

et al., 2020; Schwartz et al., 2021).

We aimed to use an innovative approach to selecting variables for examination as potential 

moderators in this investigation of treatment effect heterogeneity and to integrate research 

and theory with the perspectives of study researchers and study clinicians. After the clinical 

trial was completed, we surveyed ESTEEM trial therapists to ascertain their clinically 

informed hypotheses as to the potential variables that might predict which participants 

especially benefitted (or not) from ESTEEM compared to the other two conditions. These 

therapists (n = 9 of 14 total) completed a survey and qualitative assessment asking them 

to identify those baseline variables that they believed might have moderated the clinical 

effects of ESTEEM relative to the other treatment conditions, based on their experiences 
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delivering the treatment. Importantly, potential moderators were not generated by the 

therapists but rather selected a priori at the start of the trial by the study investigators, based 

on theory and research related to minority stress (Hatzenbuehler, 2009; Meyer, 2003) and on 

psychotherapy process and outcome research (Crits-Christoph & Connolly Gibbons, 2021); 

therapists then selected among these variables. Using the survey and qualitative assessment 

of the study therapists, one author (John Pachankis) selected potential moderators that were 

repeatedly identified across the therapists. We include further details on this selection in 

the Online Supplement. We also included the baseline values for the outcome variable 

(comorbidity index) as a possible moderator, for a total of 20 potential moderating variables, 

which is consistent with the number of moderators explored in previous investigations 

(Cohen et al., 2020; Keefe et al., 2020; Schwartz et al., 2021). The included variables, tested 

as potential moderators, were conceptualized in the following four categories:

Demographic/history variables.—Therapists identified three potential demographic/

history variables that might moderate ESTEEM efficacy, including racial/ethnic minority 

identification, income (reported as an ordinal variable with seven values ranging from 

<$10,000/year to >$75,000 year), and number of potential PTSD Criterion A trauma 

exposures as per the self-report Brief Trauma Questionnaire (Schnurr et al., 1999).

Pre-treatment comorbidities.—Therapists identified two comorbidities that they 

believed may influence response to ESTEEM: greater difficulties with alcohol and drugs 

as per the self-report Short Inventory of Problems-Alcohol and Drugs (Kiluk et al., 2013) 

and suicidal ideation on the Suicide Ideation Attributes Scale (van Spijker et al., 2014).

Clinical facilitators.—Therapists identified four clinical facilitators that might moderate 

ESTEEM efficacy, including: 1) social support, as measured by the 12-item self-report 

Multidimensional Scale of Perceived Social Support (Dahlem et al., 1991); 2) emotion 

regulation, as measured by the 36-item Difficulties in Emotional Regulation Scale (Gratz & 

Roemer, 2004); 3) trait self-concealment, as measured by the 7-item Self-Concealment Scale 

(Larson & Chastain, 1990); and 4) the extent to which participants attribute their mental 

health problems to LGBQ-related stress, as measured with a 3-item scale created for this 

purpose (adapted from Lebowitz & Ahn, 2015).

Minority stress.—Therapists generally believed that participants who reported greater 

minority stress experiences would have a relatively better response to ESTEEM, given 

its focus on reducing minority stress processes. These minority stress variables included 

current parental non-acceptance of the participant’s sexual orientation (Pachankis et al., 

2008), constructs measured by six subscales of the LGB Identity Scale (i.e., acceptance 

concerns; difficult process coming to terms with one’s sexual identity; identity centrality; 

identity uncertainty; internalized stigma; and concealment motivation; Mohr & Kendra, 

2011), stigma salience (Quinn & Chaudoir, 2009), stigma consciousness (Pinel, 1999), and 

perceived stress from within the gay community (Pachankis et al., 2020b).
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Analysis

All analyses were conducted within the R statistical computing environment (R Core Team, 

2021).

Missing data.—To impute missing data, we employed a validated random forest 

imputation methodology producing a single dataset amenable to the variable selection/

machine learning methods used in this study to detect moderation (Stekhoven & Bühlmann, 

2011). We assumed that missing baseline data were missing at random at worst (Little’s 

MCAR test χ2 = 56.3, df = 73, p =.926). We also imputed 8-month follow-up outcomes 

for participants who missed their 8-month assessment using their 12-month follow-up 

outcomes, if available. Overall, there was a very low level of missing baseline data (average 

missing = 1.9%). Fifteen participants had a 12-month follow-up but not an 8-month follow-

up assessment. The imputation was estimated to be excellent per norms from the method’s 

developers (normalized root mean square error = 0.01; percentage of false classifications = 

8.7%; see Stekhoven & Bühlmann, 2011 for norms). As a check on our imputation, we also 

ran a complete cases analysis to examine the extent to which the imputation influenced the 

findings. There were no notable changes to the pattern of results, potentially due to the low 

level of missing data (results available upon request).

Variable selection.—Random forest model-based recursive partitioning (MoB; Garge, 

Bobashev, et al., 2013), a type of machine-learning, was employed for variable selection 

among the possible moderators. This procedure takes a basic parametric model and attempts 

to detect cut points in variables in which splits into two subgroups lead to significantly 

different model behavior on either side of the split, forming a tree structure of potential 

cut-points. For example, this approach could detect whether a parametric model had 

significantly different beta weights when an individual was over the age of 40 versus under 

the age of 40.

The extension of this model employs MoB within bootstrapped re-samplings of the dataset 

across multiple trees to make a “forest.” For each bootstrap, the resulting tree is tested on 

the out-of-bag sample, which is held out of a given tree construction. A variable’s ability 

to predict out-of-bag is compared to the ability of randomly permuted data to make the 

same prediction. Averaging across the trees, variables with a prediction statistic higher than 

that of the absolute value of the moderator with the most negative predictive value (i.e., in 

which the permuted data is superior to the real data) are retained (Strobl et al., 2008). We 

set the algorithm such that at least fifteen participants must be present on each side of a 

tree split, with an alpha of 0.05 for the split, and 10,000 trees were generated. Following 

recommended practice for random forest, one third of possible variables (7 out of 20) were 

randomly allowed to be selected at any given node (i.e., potential split point in a tree). 

The R package mobForest was employed for this step (Garge, Eggleston, et al., 2013). 

This procedure partially protects against overfitting by ensuring that any given variable is 

predictive across bootstrapped replications of the data structure and can predict to groups of 

participants not used to select the variable (i.e., cross validation).
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In this first step, individual variables potentially moderating treatment response were 

identified. As a second step, these variables were considered in tandem by being subjected 

to a bootstrapped AIC-based backward selection model (Austin & Tu, 2004) using a linear 

regression for comparisons, which has demonstrated superior out-of-sample predictions to 

standard backward selection and is comparable to that of cross-validated models. This 

model predicted 8-month comorbidity index scores from all main effects of the variables 

retained from step one and their interactions with treatment condition, covarying for baseline 

comorbidity index scores. This step considers the robustness of the predictive value of all 

selected variables considered in tandem in the same model, rather than separately as in the 

random forest partitioning variable selection. To make it to the final model, a variable had 

to be retained in the model in at least 60% of 10,000 bootstrapped replicates (Austin & Tu, 

2004). The R package bootStepAIC was employed for this step (Rizopoulos, 2009).

This overall variable selection procedure has been employed in several prior treatment 

moderator investigations (e.g., Cohen et al., 2020; Keefe et al., 2020), including one 

identifying significant replication of moderation results in a true hold-out sample (Schwartz 

et al., 2021). We selected this approach in part because variable selection methods entailing 

cross-validation and backwards variable selection have been found in simulation studies to 

be superior at reducing false positives, relative to other approaches like LASSO (another 

machine learning method), forward selection, or methods not entailing testing in hold-out 

samples (Wester et al., 2022).

Moderator testing.—Among the 20 entered variables, those passing through the 

previously detailed variable selection process were included together in two-way interactions 

with treatment condition (ESTEEM vs. CMHT/HCT) in a linear regression predicting the 

8-month follow-up comorbidity index score, covarying for baseline comorbidity index score 

(Vickers & Altman, 2001). A significant interaction indicated that this characteristic at 

baseline moderated the clinical effects of ESTEEM as compared to LGBQ-affirmative 

community treatment and HIV testing and counseling on 8-month outcomes.

For significant moderators, we examined whether the moderation effect differed when 

comparing ESTEEM separately to either LGBQ-affirmative community treatment or HIV 

testing and counseling. Using the same regression framework, we also examined the 

generalizability of attained moderators to each of the four component outcomes of the 

comorbidity index (i.e., HAM-D, BAI, SIP, and number of risky anal sex acts) and to 

12-month follow-up outcomes in the comorbidity index. As an additional check of the 

potential generalizability of our findings, we probed whether treatment site influenced the 

moderating effects of attained variables, through examining whether there were three-way 

interactions (p >.10) between the moderator variable, treatment condition, and treatment 

site. A lack of an interaction suggests that the moderator is acting similarly across sites, 

providing further evidence for its generalizability.
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Results

Descriptive Statistics and Basic Treatment Outcomes

254 participants enrolled in the study (see Table 1 for baseline descriptive statistics, 

including differences between sites). Participants were predominantly cisgender (92.9%). 

A majority identified as gay (73.5%); 20.9% identified as bisexual and 5.1% as queer. 

Participants were allowed to select multiple gender categories, one of which had to be 

“man” for inclusion. Sixteen participants reported being transgender, genderqueer, or gender 

non-binary; three were assigned female at birth. Over four-fifths (81.8% of participants 

enrolled, n = 207) had an 8-month or 12-month follow-up outcome assessment and were 

included in the moderator analysis.

Controlling for baseline values in the comorbidity index, participants receiving ESTEEM 

had lower comorbidity index scores at 8-month follow-up compared to participants 

randomized to the LGBQ-affirmative community treatment and HIV testing and counseling 

arms (B = −1.35 [95% CI: −2.16 to −0.53], t[204] = −3.26, p = 0.001, d = −0.46). 

When examining the treatment effect across component comorbidity index outcomes at 

the 8-month follow-up, ESTEEM was significantly superior to other treatments at improving 

alcohol and drug problems (d = −0.39, p = 0.006). However, ESTEEM was not significantly 

superior at reducing HAM-D depression (d = −0.23, p = 0.095), BAI anxiety outcomes (d 
= −0.25, p = 0.075), or past-90-day HIV-transmission-risk behavior (d = −0.22, p = 0.112). 

There was no significant effect of site (F[1,202] = 0.33, p = 0.569) or a site-by-treatment 

interaction in predicting the 8-month follow-up comorbidity index (F[1,202] = 0.96, p = 

0.328).

Variable Selection for Treatment Moderation

As our first variable selection step, we employed a random forest variant of model-based 

recursive partitioning (Garge et al., 2013). Five variables were retained at this first step 

based on the fact that they moderated treatment outcomes in held-out data better than 

randomly permuted values of the dataset: racial/ethnic minority identification, stigma 

consciousness, alcohol/drug use problems, social support, and parental non-acceptance of 

the participant’s sexual orientation (see Supplemental Figure 1 for the variable importance 

plot).

When subjected to the second variable selection step (bootstrapped backward-elimination), 

only two variables, racial/ethnic identification (99%) and stigma consciousness (71%), 

were retained as moderators in >60% of bootstrapped replications of the full model (our 

preregistered inclusion criterion; Austin & Tu, 2004). Thus, the remaining three potential 

moderators (alcohol/drug use problems, social support, and parental non-acceptance) were 

removed as interactions from the final moderation model.

Moderation Model

Racial/ethnic minority identification.—Participants’ identification as a racial and/or 

ethnic minority (i.e., any racial/ethnic minority identity other than non-Latino White) 

significantly interacted with treatment condition (ESTEEM vs. LGBQ-affirmative 
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community treatment and HIV testing and counseling) to predict 8-month follow-up 

comorbidity index scores (B = −3.23 [95% CI: −5.03, −1.64], t[197] = −3.88, p < 0.001; 

see Figure 1 and Table 2). This interaction was similar for ESTEEM as compared separately 

to both LGBQ-affirmative community treatment (B = −2.74 [95% CI: −4.66, −0.83], t[200] 

= −2.83, p = 0.005) and HIV testing and counseling (B = −2.81 [95% CI: −5.06, −0.55], 

t[200] = −2.46, p = 0.015). Probing this interaction found no significant treatment condition 

differences among non-Latino White participants in 8-month follow-up comorbidity index 

scores (d = 0.22, p = 0.391). In contrast, among racial and/or ethnic minority participants, 

receiving ESTEEM relative to LGBQ-affirmative community treatment or HIV testing and 

counseling was associated with a significantly lower 8-month follow-up comorbidity index 

score (d = −0.71, p <.001).

In an exploratory (i.e., non-preregistered) linear regression analysis, we examined specific 

racial minority identifications and Latino identification, in interaction with treatment 

condition, in predicting 8-month follow-up outcomes. Relative to White participants, Black/

African American participants (B = −2.25 [95% CI: −4.46, −0.03], t[189] = −2.00, p = 

0.047) had significantly improved outcomes in ESTEEM compared to the other treatments. 

On the other hand, multiracial participants (i.e., participants who selected this category) 

did not have significantly different outcomes between treatments (B = −1.56 [95% CI: 

−3.97, 0.85], t[189] = −1.28, p = 0.204), simultaneously modeling for Latino identification, 

although the effect was in the same direction as for Black participants. We could not 

separately explore other racial identifications due to small sample sizes (see Table 1). In 

addition, identifying as Latino predicted relatively superior outcomes in ESTEEM (B = 

−2.33 [95% CI: −4.14, −0.52], t[189] = −2.54, p = 0.012), regardless of racial identity.

Stigma consciousness.—Stigma consciousness did not significantly interact with 

treatment condition to predict 8-month follow-up comorbidity index scores (B = −0.75 

[95% CI: −1.58, 0.07], t[197] = −1.81, p = 0.073, interaction r = 0.13; see Table 2). Among 

participants receiving ESTEEM, there was a nonsignificant, negative relationship between 

stigma consciousness and 8-month follow-up comorbidity index scores (B = −0.40 [95% CI: 

−0., 0.85], t[197] = −1.18, p = 0.240, r = −0.13), whereas among participants receiving the 

comparison interventions, there was a nonsignificant positive relationship between stigma 

consciousness and 8-month follow-up comorbidity index scores (B = 0.36 [95% CI: −0.14, 

0.85], t[197] = 1.42, p = 0.157, r = 0.13).

Site-by-treatment interactions.—Neither racial/ethnic minority identification (F[1,191] 

= 0.05, p = 0.823) nor stigma consciousness (F[1, 191] = 0.02, p = 0.902) had different 

moderating influences on treatment outcomes between the two sites.

Generalization of moderators across outcomes

Racial/ethnic minority identification.—Racial/ethnic minority identity remained a 

significant moderator when predicting 8-month follow-up anxiety symptoms (B = −7.01 

[95% CI: −12.91, −1.12], t[197] = −2.35, p = 0.020; d difference for ESTEEM vs. 

CMHT/HCT for racial/ethnic minority participants = −0.64, d for non-Latino White = 

0.13) and alcohol/drug use problems (B = −3.35 [95% CI: −5.11, −1.59], t[197] = −3.75, 
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p<.001; d for racial/ethnic minority participants = −0.70, d for non-Latino White = 0.22). By 

contrast, racial/ethnic minority identity did not interact with treatment to predict outcomes 

for depression (B = −1.56 [95% CI: −5.31, 2.19], t[197] = −0.82, p = 0.412; d for 

racial/ethnic minority patients = −0.31, d for non-Latino White = −0.06) or past-90-day 

HIV-transmission-risk behavior (B = −2.44 [95% CI: −5.99, 1.10], t[197] = −1.36, p = 
0.175; d for racial/ethnic minority participants = −0.43, d for non-Latino White = −0.00), 

although both nonsignificant interactions were in the same direction as the primary finding. 

Interactions were similar and in the same direction of effect when restricting analyses to 

the contrast between participants identifying as Black or Latino versus other participants 

(anxiety interaction p = 0.040; depression interaction p = 0.437; alcohol/drug use interaction 

p = 0.002; HIV transmission-risk behaviors p = 0.827).

Stigma consciousness.—Stigma consciousness did not moderate treatment effects for 

any individual outcome (p range = 0.085–0.811).

Generalization of moderators to 12-month follow-up

At 12-month follow-up, racial/ethnic minority identification still significantly moderated 

comorbidity index outcomes, such that racial/ethnic minority participants benefited 

relatively more from ESTEEM compared to the other treatments (B = −2.78 [95% CI: 

−4.79, −0.78], t[197] = −2.73, p = 0.007; d difference for ESTEEM vs. CMHT/HCT 

for racial/ethnic minority participants = −0.53, d for non-Latino White = 0.12). However, 

stigma consciousness was a nonsignificant moderator of treatment effects at this follow-up 

timepoint (B = −0.07 [95% CI: −1.04, 0.90], t[197] = −0.14, p = 0.893).

Exploration of mediation of race/ethnicity moderation

Given the robustness of the moderating effect of racial/ethnic minority identification and 

specificity of this finding to Black and Latino men, we conducted further exploratory 

(i.e., non-preregistered) analyses to examine possible minority stress and psychotherapy 

process mediators of this moderation effect. From the available variables, we examined 

rejection sensitivity, internalized stigma, motivation to conceal sexual orientation, reported 

impact of experiences of sexual-orientation or racial/ethnic-based discrimination, change 

in attributions for the causes of mental and behavioral health problems, and participant-

rated therapeutic alliance. However, we were unable to identify a clear mediator for this 

moderation finding (see Supplementary Analyses for the full statistical report); that is, 

differences in amount of change among these variables did not appear to explain why racial/

ethnic minority individuals—or specifically Black or Latino individuals—derived more 

benefits from ESTEEM compared to the other two conditions.

Discussion

ESTEEM represents the first LGBQ-affirmative CBT intervention to have been tested in 

a randomized controlled trial with gay and bisexual young men experiencing mental and 

behavioral health concerns (Pachankis et al., 2015; Pachankis et al., 2022a). Whether it 

might be particularly beneficial among some gay and bisexual men has not been previously 

explored—despite potential implications for personalized treatment and implementation.
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We used a novel approach to identify potential treatment moderators of ESTEEM’s efficacy, 

namely by surveying the study clinicians for candidate moderators. Results demonstrated 

that identification as a racial or ethnic minority significantly moderated the efficacy of the 

ESTEEM intervention. ESTEEM was superior to LGBQ-affirmative community treatment 

and HIV testing and counseling among participants identifying as racial or ethnic minority

—namely, Black/African American and Latino—on a comorbidity outcome measured at the 

pre-registered 8-month follow-up. No similar superiority for ESTEEM compared to control 

interventions was observed among non-Latino White participants on this comorbidity 

outcome. This moderation by race/ethnicity generalized to anxiety symptoms and alcohol/

drug use problems, and it persisted at the 12-month follow-up. None of the remaining 19 

potential moderators were significant.

Racial and ethnic minority individuals are underrepresented in randomized controlled 

intervention trials and mental health research (Hartmann et al., 2013; Iwamasa et al., 

2002; Nagendra et al., 2020; Perez-Aquino et al., 2020); not infrequently, sample sizes 

of racial and ethnic minority individuals in randomized controlled trials are too small to 

permit comparisons of efficacy based on racial and ethnic identity (Santiago & Miranda, 

2014). However, the racial/ethnic diversity of participants in the present trial permitted 

examination of the impact of racial/ethnic identification on the efficacy of the ESTEEM 

intervention. Contradicting research findings that racial and ethnic minority individuals 

sometimes experience worse treatment outcomes than their non-Latino White peers (e.g., 

Eack & Newhill, 2012; Windsor et al., 2015 though see Carpenter et al., 2018 for a null 

finding among CBTs for anxiety), our results demonstrate that ESTEEM was specifically 

beneficial for Black and Latino participants in reducing mental and behavioral health 

comorbidities in this trial.

It is unclear, however, what components of ESTEEM may have driven this moderation, or 

what treatment mechanisms or therapy processes were especially facilitated by ESTEEM 

that made it more effective with Black and Latino gay and bisexual men compared to 

non-Latino White men. While ESTEEM therapists were encouraged to be attentive to 

the intersections between sexual orientation and race/identity, the manualization of the 

intervention as delivered in this study focused on sexual orientation minority stress and 

not explicitly on other forms of minority stress. An exploratory examination of possible 

mediators of the racial/ethnic minority moderation—focusing on LGBQ minority stress 

processes (e.g., internalized stigma), change in attributions about the causes of one’s 

symptoms, and the therapeutic alliance—did not uncover any significant differences in 

treatment-related changes in these factors according to racial/ethnic identification. However, 

this study measured predominantly sexual minority stress processes.

It is possible that the methods by which ESTEEM facilitates coping with sexual 

orientation stigma—such as providing individuals with psychoeducation about stigma-

related frameworks (e.g., minority stress), teaching them new stigma coping strategies 

(e.g., using present-focused awareness to reduce the impact of stigma), and providing 

structure and motivation to reduce stigma-related stress (e.g., via weekly therapy sessions 

and home practice assignments)—may have also been relevant to and facilitated coping 

with race-related stressors (e.g., internalized racism; racial identity management; Williams, 
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2018) and/or intersectional stressors (e.g., coping with racism in the LGBTQ community 

or heterosexism in one’s racial/ethnic minority community; racial/sexual identity conflict; 

Jackson et al., 2021; Jackson et al., 2020). Because measures of these potential mediators 

were not included in the present trial, future research should further study the race-related 

and intersectional stressors that might explain racial and ethnic minority individuals’ 

experience of this and other evidence-based treatments.

Another possibility is that ESTEEM’s focus on the underlying role of minority stress on 

mental and behavioral health may be especially consonant with the experiences of some 

racial and ethnic minority individuals. For instance, racial/ethnic socialization refers to 

the mechanisms through which parents and caregivers transmit information about race 

and ethnicity to their child. Often included in these socialization processes is education 

regarding structural inequity and the need to be prepared for facing bias from racial and 

ethnic majority populations (e.g., Hughes et al., 2006). It is possible that ESTEEM’s explicit 

focus on interrogating and understanding the ways in which sexual minority stress impacts 

wellbeing also aligned with earlier racial/ethnic socialization messages transmitted to some 

racial/ethnic minority participants, thereby permitting easier uptake of the treatment model, 

and consequently stronger treatment gain. Thus, racial/ethnic minority participants may 

have been better able to leverage and integrate the minority-stress-focused principles and 

techniques of ESTEEM within their pre-existing skills for coping with racism and racialized 

stigma as compared to non-Latino White participants (DiGuiseppi et al., 2021). Although we 

found that the reported impact of experiences of racial/ethnic discrimination did not explain 

the treatment effect moderation by racial/ethnic identification, this variable does not fully 

capture racial/ethnic socialization experiences, which were not assessed in this study.

It might also be the case that by virtue of its explicit focus on minority stress, the ESTEEM 

intervention permits more open dialogue about the impact of race/ethnicity-related minority 

stress on Black and Latino participants’ wellbeing than did the control conditions, which 

did not have a specific focus on minority stress. This explicit focus on minority stress might 

have produced therapeutic conversations about the broader identity-related factors impacting 

minoritized participants, as well as case conceptualizations and techniques that addressed 

broader identity-related stressors beyond just sexual-minority-specific stress (Adames et al., 

2018). For example, ESTEEM’s assertiveness module not only counters the ways LGBTQ 

people learn to be unassertive in an unsafe, anti-LGBTQ world, but also potentially the ways 

that people of color learn to be unassertive in response to racist stereotypes and interracial 

hostility (Wilkins et al., 2012). Indeed, the ESTEEM approach to case conceptualization 

encourages the consideration of the client’s broad sociocultural context and intersecting 

identities and identity-related stressors (Pachankis et al., 2022b), and a separate open 

pilot of ESTEEM specifically for racial/ethnic minority gay and bisexual men shows 

preliminary promise for addressing stress due to anti-sexual minority stigma, racism, and 

their intersections (Jackson et al., 2022). ESTEEM’s approach may be especially impactful 

in this population given that structural stigma toward sexual minorities, such as anti-LGBTQ 

legislation, seems to have a stronger impact on the mental health of Black and Latino sexual 

minority men than on White sexual minority men (English et al., 2022; English et al., 2021), 

potentially because they have fewer buffers against the impact of such stigma (e.g., smaller/

less supportive LGBTQ social networks; Frost et al., 2016).
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Additional quantitative and qualitative research into the treatment experiences of racial/

ethnical minority gay and bisexual men who receive ESTEEM may help explain the superior 

benefit of ESTEEM for Black and Latino compared to non-Latino White gay and bisexual 

men. Future research that identifies the treatment components and target mechanisms 

preferentially engaged by ESTEEM among Black and Latino individuals could also lead 

to further refinements of the treatment model to better serve this population and emphasize 

the most helpful aspects of ESTEEM during dissemination and implementation. Insights 

garnered from this research may also lead to more general enhancements of ESTEEM. 

For instance, if Black and Latino participants benefited more from ESTEEM because they 

were particularly likely to develop skills for navigating stigma (perhaps because of their 

greater preparation or other ability to do so), future refinements of the treatment model could 

emphasize behavioral skills practice—either among those with deficits in this area or among 

all recipients.

Contrary to our expectations, none of the LGBQ minority stress variables (e.g., internalized 

stigma) emerged as robust moderators of treatment outcome. On the one hand, these results 

are unexpected given ESTEEM’s focus on targeting minority stress processes using a 

CBT approach, and previous research showing that ESTEEM was especially superior to a 

waitlist control among young gay and bisexual men with higher internalized homonegativity 

(Millar et al., 2016). However, an LGBQ-affirmative treatment stance characterized all three 

treatments examined in the present trial, including LGBQ-affirmative community treatment 

and single-session HIV counseling and testing. This shared identity-affirmative framework 

may have attenuated possible differences in outcomes specifically attributable to minority 

stress processes. Future research might find that these factors more strongly moderate the 

efficacy of ESTEEM compared to other treatments that are not explicitly identity affirming, 

such as a waitlist control, general community psychotherapy or pharmacotherapy, or non-

adapted CBT, as has been documented in studies with other stigmatized groups (e.g., Lee 

et al., 2019). On the other hand, sexual minority stress is not orthogonal to our moderation 

finding on race/ethnicity, as racial/ethnic minority participants also reported significantly 

higher sexual orientation concealment motivation, internalized stigma, stress related to the 

gay community, negative reactions from parents upon coming out, and tendency to attribute 

their mental and behavioral problems to sexual minority stress (see Online Supplement). 

ESTEEM may be uniquely positioned to address these stressors as they specifically co-occur 

with stressors related to race/ethnicity, a possibility that warrants further inquiry (Jackson et 

al., 2022).

Limitations

We note several study limitations. Given the sample size of the present study, follow-up 

analyses to our overall race/ethnicity finding were only able to examine moderation among 

participants identifying as Black, Latino, multiracial, and non-Latino White, and therefore 

the attained results may not extend to other racial or ethnic groups. The match of ESTEEM 

to other minoritized groups (e.g., Asians) is critical for future research. These effects could 

also differ for Black or Latino men outside the United States who have different experiences 

of stigmatization. When examining the component parts of the comorbidity index—namely 

depression, anxiety, alcohol/drug problems, and HIV-transmission risk behavior—anxiety 
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and alcohol/drug problems emerged as the most robustly related to treatment effect 

moderation by racial/ethnic identity. Less support exists that this moderation effect extends 

to improvements in depression and HIV-transmission-risk behavior. This trial also did not 

adequately measure racial/ethnic or intersectional minority stress, and future trials testing 

LGBQ minority stress-focused treatments should seek to include appropriate measures to 

assess whether (and how) these treatments address other forms of minority stress. Further, 

the present study enrolled a relatively specific sample—young gay and bisexual men with 

mental health symptoms and a heightened risk of contracting HIV—and the present findings 

might not generalize to other sexual minority populations.

Exploratory moderator analyses rely on several subjective decisions influencing which 

variables are included in a final model. These decisions regard the methods used to select 

variables, and how strict to set parameters indicating how well a variable must perform to be 

retained (Chekroud et al., 2021; Wester et al., 2022)—which often involve considering trade-

offs between false positives (i.e., incorrectly identifying prescriptive factors for treatment 

selection) and false negatives (i.e., missing informative variables). In the case of the 

present study, our pre-registered selection process incorporating features of cross-validation 

and bootstrapping (Austin & Tu, 2004; Garge et al., 2013) may have eliminated some 

moderators with small, but real, effects. This concern is heightened by the sample size of 

this study, which while perhaps sufficient for the primary trial aims might have produced 

insufficient power to detect smaller moderator effects (Luedtke et al., 2019). On the other 

hand, our primary identified moderator—racial/ethnic identification—was associated with 

a highly statistically significant effect that would have survived a Bonferroni correction 

(adjusted p threshold < .0025) and was replicated across both sites of the trial, which 

supports generalization of results.

Conclusion

Young gay and bisexual men identifying as Black or Latino may derive greater, 

potentially lasting symptom relief from a minority-stress-focused intervention like ESTEEM 

compared to other LGBQ-affirmative interventions, though the mechanisms underlying this 

moderating effect await identification in future research.
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Refer to Web version on PubMed Central for supplementary material.
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Public Health Significance Statement

In a trial of LGBQ-affirmative cognitive-behavioral therapy (CBT) for gay and bisexual 

men with comorbid mental and behavioral health concerns, racial/ethnic identification—

namely as Black or Latino—emerged as the most robust moderator of the efficacy of this 

treatment compared to two control conditions. Results suggest that LGBQ-affirmative 

CBT might represent a promising approach for Black and Latino gay and bisexual men 

and highlight the need to understand the mechanisms underlying this effect to inform the 

development of effective intersectional interventions.
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Figure 1. Comorbidity index outcomes at 8-month follow-up for ESTEEM versus control 
treatments for non-Latino White versus racial/ethnic minority participants (n = 207)
Note. Bars reflect 95% confidence intervals. Displayed values reflect Month 8 scores 

controlling for Baseline scores. Treatment had no differential effect on 8-month follow-

up comorbidity index outcomes for White, non-Latino participants (d = 0.22, p = 

0.391), but was associated with a medium-large effect in favor of ESTEEM among racial/

ethnic minority participants (d = −0.71, p < 0.001). Among the racial/ethnic minority 

identifications able to be examined in this sample, this effect was replicable among Black 

and Latino, but not multiracial, participants.
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Table 1

Baseline characteristics of trial participants, divided by treatment condition (n = 254 at baseline)

Variable Name (M/SD) or (# Yes / %) ESTEEM (n=100) CMHT/HCT (n=154)

Outcomes

 Comorbidity index (0–16) 8.4 (3.2) 8.3 (3.3)

 Past-90-day HIV-transmission-risk behaviors 7.8 (10.1) 7.2 (8.5)

 Hamilton Rating Scale for Depression 16.1 (6.3) 15.5 (6.8)

 Beck Anxiety Inventory 21.3 (11.2) 22.0 (11.8)

 Short Inventory of Problems-Alcohol and Drugs 4.9 (4.4) 4.6 (4.3)

Potential Moderators: Demographics and Personal History

 Race

  White 53 (53.0%) 88 (57.1%)

  Black/African-American 20 (20.0%) 23 (14.9%)

  Asian 5 (5.0%) 5 (3.2%)

  American Indian or Alaskan Native 1 (1.0%) 0 (0%)

  Native Hawaiian or Pacific Islander 0 (0%) 2 (1.2%)

  Multiracial 12 (12.0%) 26 (16.9%)

  Other 9 (9.0%) 9 (5.8%)

Ethnicity (% Latino) 43 (43.0%) 65 (42.2%)

Income Category (1–7) 3.6 (1.9) 3.3 (1.8)

Brief Trauma Questionnaire—Number of Categories 1.5 (1.7) 1.7 (1.8)

Potential Moderators: Pretreatment Comorbidities

 Short Inventory of Problems-Alcohol and Drugs 4.9 (4.4) 4.6 (4.3)

 Suicide Ideation Attributes Scale 3.4 (7.5) 4.0 (6.7)

Potential Moderators: Clinical Facilitators

 Multidimensional Scale of Perceived Social Support 4.4 (1.3) 4.3 (1.5)

 Difficulties in Emotional Regulation Scale 95.5 (20.3) 95.8 (23.8)

 Self-Concealment Scale 2.3 (0.8) 2.2 (0.8)

Potential Moderators: Minority Stressors

 Causal Attributions for Symptoms (LGBQ-Related) 12.3 (5.4) 12.5 (5.1)

 Parental Attitudes Toward Son’s Sexual Orientation 2.6 (1.4) 2.4 (1.3)

 LGB Identity Scale

  Acceptance Concerns 3.4 (1.2) 3.5 (1.3)

  Difficult Process 3.7 (1.3) 3.6 (1.4)

  Identity Centrality 4.1 (1.1) 4.0 (1.2)

  Identity Uncertainty 2.1 (1.2) 1.9 (1.1)

  Internalized Homonegativity 2.3 (1.3) 2.5 (1.5)
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Variable Name (M/SD) or (# Yes / %) ESTEEM (n=100) CMHT/HCT (n=154)

  Concealment Motivation 3.7 (1.2) 3.4 (1.2)

Stigma Salience 4.5 (1.8) 4.0 (2.0)

Stigma Consciousness 3.6 (0.9) 3.5 (1.0)

Gay Community Stress Scale 3.9 (0.6) 3.9 (0.6)

Note. CMHT = LGBQ-Affirmative Community Mental Health Treatment; ESTEEM = Effective Skills to Empower Effective Men; HCT = HIV 
Counseling and Testing
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Table 2

Baseline characteristics of trial participants, divided by treatment condition (n = 254 at baseline)

Variable Name Beta weight (unstandardized) & 95% CI p-value

Baseline Comorbidity Index Score 0.49 [95% CI: 0.37 to 0.61] <.001

Racial/Ethnic Minority Identification 2.05 [95% CI: 1.00 to 3.01] <.001

Stigma Consciousness 0.36 [95% CI: −0.14, 0.85] .157

Racial/Ethnic Minority Identification x ESTEEM −3.23 [95% CI: −5.03, −1.64] <.001

Stigma Consciousness x ESTEEM −0.75 [95% CI: −1.58, 0.07] .073

Note. In the context of an interaction, main effects reflect the predictive value of a variable when treatment is CMHT/HCT, while the interaction 
term reflects the modification of that variable’s beta weight when the treatment is ESTEEM.
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