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Objective: Sexual minority adolescents (SMA) experience numerous behavioral health disparities, including depression, anxiety, substance use, non-suicidal self-injury, and suicidality. The primary framework to understand these disparities is minority stress theory, which frames this disproportionate burden as the result of discrimination, violence, and victimization in a homophobic culture. Empirical examinations of minority stress among SMA have been limited by lack of diverse samples or validated measures. This study engaged a national community sample of SMA to confirm reliability and validity of the Sexual Minority Adolescent Stress Inventory (SMASI).

Method: A national sample of 2,310 SMA aged 14–17 was recruited in the United States through a hybrid social media and respondent-driven sampling approach. Item response theory and confirmatory factor analysis established the psychometric properties of the SMASI in this sample; minority stress was modeled as a latent variable in several regression models to verify criterion and divergent validity.

Results: In this national sample (M age = 15.9; 64% female and 60% White), the factor structure of the SMASI and its 11 subscales was confirmed and shown to be invariant by demographic characteristics. Minority stress as measured by the SMASI was significantly associated with all mental and behavioral health outcomes.

Conclusions: This study provides evidence that SMASI is a reliable, valid, and important tool for better understanding minority stress and subsequent health and mental health consequences among SMA.
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INTRODUCTION

Numerous behavioral health disparities exist for sexual minority adolescents (SMA) when compared to their heterosexual peers. Adolescents who identify as a sexual minority are more likely to meet criteria for both internalizing and externalizing disorders than their heterosexual peers (Katz-Wise et al., 2015; Kaufman et al., 2020). Indeed, SMA report disparate rates of behavioral health concerns including depression, anxiety, and non-suicidal self-injury (NSSI; Hendricks and Testa, 2012; Luk et al., 2018), substance misuse (Goldbach et al., 2017a; Bränström and Pachankis, 2018), and suicide attempt (Di Giacomo et al., 2018; Raifman et al., 2020). Meta-analyses have found that SMA are almost 3 times more likely to report a history of suicidality and 5 times more likely to attempt suicide than their heterosexual peers (Marshal et al., 2011).

The primary framework for understanding the disparities found among sexual minorities is minority stress theory (Rosario et al., 2002; Meyer, 2003; Hatzenbuehler et al., 2009), which has been endorsed by the Centers for Disease Control Prevention (2011); National Academy of Medicine (2015), and Healthy People 2020 (2020). The theory suggests that discrimination, violence, and victimization (i.e., distal stressors) due to a pervasive homophobic culture are internalized (i.e., proximal stress) and the most probable driving mechanisms of mental health disparities among sexual minorities, including SMA (Meyer, 2003; Goldbach and Gibbs, 2017). For example, Hatzenbuehler et al. (2009) outlined a psychological mediation framework whereby sexual minorities are exposed to discriminatory experiences in the built environment; these experiences are internalized and cause elevation in emotion dysregulation, social and interpersonal problems, and cognitive processes that confer risk of psychopathology; and these processes lead to poorer behavioral health outcomes. In short, as Hatzenbuehler and Pachankis (2016) rightly noted in their review, stigma occurs at multiple levels for LGBT youth; disrupts cognitive, affective, interpersonal and physiological responses; and can likely only be addressed through multilevel frameworks.

Numerous cross-sectional studies have attributed health outcomes among adolescents to minority stressors including negative disclosure experiences with family and peers (Haas et al., 2010; McGeough and Sterzing, 2018; Poštuvan et al., 2019; Gamarel et al., 2020), homelessness (Rice and Barman-Adhikari, 2014; Tyler and Ray, 2019), perceived burdensomeness (Baams et al., 2018; Fulginiti et al., 2020) in-school victimization (bullying) by students and faculty members (Toomey et al., 2013; Norris and Orchowski, 2020), and experiences of violence (Kosciw et al., 2012; Sterzing et al., 2017; Schwab-Reese et al., 2021). Fear of rejection from family may also lead SMA to not disclose their identity to parents (Padilla et al., 2010), and lack of family support is often cited as a precursor to SMA homelessness (e.g., Ryan et al., 2009). Given that stigmatizing experiences can disrupt developmental tasks during adolescence and contribute to negative outcomes (Clatts et al., 2005), minority stress has understandably been a significant focus of etiological study in SMA health.

Prior work on minority stress and mental health has been fraught with significant methodological concerns. First, although national studies have established epidemiological differences in health for SMA when compared to their heterosexual peers (see, for example, Cochran et al., 2016), few national studies have examined the etiology of mental health concerns in this population. Some studies have examined minority stress and behavioral health in adolescents (such as those previously noted) but lack a diverse national sampling frame. Studies supported by national sampling strategies, on the other hand, have either focused on single-item assessments of discrimination (for example, bias-based bullying questions found in the Youth Risk Behavior Survey; Centers for Disease Control Prevention, 2019), been primarily focused on adults (e.g., Hatzenbuehler et al., 2017), or more recently, focused on generations of adults (e.g., older, younger; Meyer et al., 2020).

A second concern of the existing research on minority stress among SMA is a near exclusive reliance on poorly constructed measures of the phenomenon. Indeed, a review of psychometric measurements assessing discrimination against sexual minorities found that across 162 articles, nearly all had suboptimal psychometric properties and were intended for adults (Morrison et al., 2018). This is of critical importance, because valid and reliable measurement is a necessary antecedent to explanatory research, intervention efforts (Wolchik and Sandler, 2013), and clinical assessment (Watkins et al., 1995; Groth-Marnat, 2009). Further, the lack of operationalization of minority stress during adolescence is notable, given that this developmental time period is both critical to healthy development and includes uniquely stressful milieu such as living at home and being in school (Goldbach and Gibbs, 2017).

The first comprehensive measure of minority stress designed for use with adolescents, the Sexual Minority Adolescent Stress Inventory (SMASI), was recently developed (Schrager et al., 2018) and validated (Goldbach et al., 2017b) with a small sample of primarily single-state participants (N = 346). Consistent with minority stress theory, the measure includes subscales that represent both proximal and distal stressors. Emerging evidence suggests the SMASI may have utility for understanding behavioral health outcomes in both general population (e.g., Goldbach et al., 2017b) and clinical (e.g., Fulginiti et al., 2020) samples. However, the reliability and validity of this measure have not been established in a large national sample, and questions remain about the generalizability of previous findings to broader populations of sexual minority youth.

The study described here sought to address these barriers to research with SMA. We relied on a national purposive sampling framework with both direct (advertising) and indirect (respondent-driven sampling, or RDS) recruitment methods and representation from all 50 states and the District of Columbia. To our knowledge, this represents one of the largest national studies of minority stress and behavioral health among SMA in the United States to date. Second, we used the SMASI, a comprehensive measure of minority stress, to verify hypothesized relationships between minority stress and health outcomes. Recognizing the measure had yet to be validated in a diverse sample independent of its original development, we report on its utility as a measure of stress as well. Thus, we intended to make two contributions to future research and practice: (a) to conduct a confirmatory validation of the SMASI to establish its psychometric properties in a novel national community sample; and (b) to examine the relationship between minority stress and behavioral health outcomes, including depression, anxiety, suicidality, and substance use patterns, to inform intervention development.



METHOD


Participants and Procedures

This study involved a national sample of adolescents between 14 and 17 years old who were recruited for participation between May 2018 and April 2019 as part of a larger longitudinal study of sexual minority youth (Schrager et al., 2021). In brief, participants were recruited through a hybrid RDS (Heckathorn, 2011) approach, a type of snowball-sampling technique that allows participants in the study to recruit others in their network who may be hard to reach otherwise. Direct outreach efforts were made via advertising on Facebook, Instagram, and YouTube with ads targeted by age and interests. Ads varied slightly by platform but included language asking youth to “share your voice” and described basic details of the research study and incentives that participants could earn. Youth were eligible to participate if they were between 14 and 17 years old. Given the complexity of gender-related minority stress as separate from sexual minority stress in both theory and measurement (Testa et al., 2015), this study was restricted to youth who self-identified as cisgender male or female (i.e., assigned sex at birth that corresponded with current binary gender identity) and also identified as anything other than “100% heterosexual.”

The university institutional review board granted a waiver of parental consent to allow those younger than the age of consent (18 in most U.S. states) to participate. Given that obtaining consent may inadvertently “out” participants to their parents, which could result in negative consequences, it was determined that obtaining consent had the potential to increase harm to participants. Thus, participants who provided assent received the main survey and were then redirected to a separate Qualtrics survey page for incentive payment that asked for their private email address, where a $15 Amazon gift card was sent. For the RDS component, participants were asked whether they knew other sexual minority youth and if so, whether they would consider referring them to the study. Those who confirmed interest received three unique links to distribute to up to three friends. Each successful referral resulted in an additional $10 gift card to the recruiter.

A final baseline sample of 2,559 eligible adolescents was obtained. Because the present analysis was meant to confirm the findings of the original SMASI development in a national sample, and in the interest of not grouping participants with highly dissimilar sexual identities into a single “other” subgroup, we restricted the analytic sample to participants who identified as lesbian, gay, bisexual, pansexual, or queer. Consequently, 249 participants in the parent study who did not express one of these identities were excluded from the current analyses, resulting in an analytic sample of 2,310 sexual minority adolescents.



Measures


Demographics

Demographic variables used to assess invariance included age, sexual identity, gender, race, region, and urbanicity. Sexual identity categories were created based on three items: sexual attraction [measured as mostly heterosexual (straight), bisexual or pansexual, mostly homosexual (gay or lesbian), 100% homosexual (gay or lesbian), or unsure]; gender identity; and an open-ended question asking youth to identify their sexual orientation. For analytic purposes, sexual identity was categorized as gay, lesbian, bisexual or pansexual, or queer. To be consistent with the population for which the SMASI was developed (Schrager et al., 2018), recognizing that minority stress is fundamentally a theory of stigmatized same-sex attracted identity, youth who identified as another sexual identity (e.g., “asexual”) or did not express a particular identity (e.g., “questioning”) were not included in the present analyses. As noted, only cisgender individuals were eligible for participation, which was coded as 0 (female) and 1 (male) for analysis. To assess race and ethnicity, participants were asked to select one of the following options: Native American, American Indian, or Alaska Native; Asian or Pacific Islander; Black or African American; White or Caucasian; Latino or Hispanic; multiracial; or race and ethnicity not listed. For invariance tests, race and ethnicity was grouped into White or Caucasian, Black or African American, Latino or Hispanic, and other. Because ZIP codes were asked of all potential respondents to determine whether they were currently residing in the United States, these were also recoded to identify participants' region and urbanicity. Participants were assigned to one of five regions (West, Southwest, Midwest, Southeast, and Northeast) based on the state in which their ZIP code was located. Urbanicity was derived from the ZIP code approximation for Rural-Urban Commuting Areas, version 3.1 (Cromartie, 2020). For analytic purposes, all ZIP codes were recoded into urban (RUCA codes 1, 1.1, 2.0, 2.1, 4.1, 5.1, 7.1, 8.1, and 10.1) or rural (RUCA codes 3.0, 4.0, 5.0, 6.0, 7.0, 7.2, 8.0, 8.2, 9.0, 10.0, 10.2, and 10.3). Work was assessed through a single question—“Are you currently working?”—with response options of “yes, full-time”; “yes, part-time”; “no, but I have previously had a job”; “no, and I have not previously had a job”; and “decline to answer.” Participants who reported current or past employment were presented with the 10 SMASI items that comprise the optional work subscale. School attendance was measured with a single question asking if the participant was currently enrolled in school (0 = no and 1 = yes).



Minority Stress

The SMASI (Schrager et al., 2018) is a comprehensive 64-item measure that includes 10 main subscales composed of 54 items that can be answered by all sexual minority youth (e.g., “I have heard a family member make negative comments about LGBTQ people”; “Other students make fun of me for being LGBTQ”) and an optional work subscale with 10 additional items assessing experiences at work among adolescents who have ever been employed (e.g., “My workplace does not protect LGBTQ employees”). Subscales of the main 54-item measure include social marginalization (8 items); family rejection (11 items); internalized homonegativity (7 items); identity management (3 items); homonegative climate (4 items); intersectionality (3 items); negative disclosure experiences (5 items); religion (5 items); negative expectancies (3 items); and homonegative communication (5 items). All items are framed as binary indicators of whether a respondent experienced the corresponding minority stressor in their lifetime, and youth are asked to indicate whether they ever experienced each stressor (1 = yes, 0 = no) ever experienced each stressor. Positive responses trigger a follow-up binary item assessing whether that experience has happened in the past 30 days (1 = yes, 0 = no). The overall SMASI can be operationalized for analysis as either a sum score (theoretical range = 0–54) or a latent construct with the 10 main subscales as manifest variables. The subscale scores are calculated as percentages reflecting the number of endorsed items in the subscale, with a theoretical range between 0 and 100. This allows for a more accurate calculation of scores, standardizes the comparisons of subscales with different number of items, and accounts for any missing data. In accordance with the published scoring rules, idiographic mean substitution was used to replace any missing values for calculation of manifest total score only. As in previous work, psychometric analyses focused on the lifetime measure, given a high degree of expected variability between stressors in a 30-day time frame (Goldbach et al., 2017b; Schrager et al., 2018).



Depression

The CES-D-4 (Melchior et al., 1993; α = 0.85) is a four-item scale used to measure past-week depressive symptoms, which include feelings of depression, loneliness, sadness, and crying spells. Response options range from 0 [rarely or none of the time (<1 day)] to 3 [most or all of the time (5–7 days)]. Scores are summed (theoretical range = 0–12), with higher values indicating more depressive symptoms.



Anxiety

The GAD-7 (Mossman et al., 2017; α = 0.90) was used to measure anxiety. The scale features seven items that ask how often a person has been bothered by problems during the past 2 weeks. Response options are based on a 4-point Likert-type scale: 0 = not at all, 1 = several days, 2 = more than half the days, and 3 = nearly every day. Scores are calculated by summing the scores of each item, with a theoretical range between 0 and 21.



Post-traumatic Stress Disorder

PTSD was measured with the abbreviated PCL-C (Lang et al., 2012; α = 0.85), a 6-item PTSD checklist used to understand problems and complaints related to stressful life experiences. Respondents are asked to answer questions based on the past month, with response options ranging between 1 (not at all) to 5 (extremely). The range of total sum scores is between 5 and 30.



Suicidality

Four questions pertained to suicidality based on feelings and behaviors in the past 12 months were taken from the Youth Risk Behavior Survey (Centers for Disease Control Prevention, 2010) and scored according to recommendations by Brener et al. (2002). Suicidal ideation (“Did you ever seriously consider attempting suicide?”), plan (“Did you make a plan about how you would attempt suicide?”), and suicide attempt (“How many times did you actually attempt suicide?”) were programmed with dichotomous response options (1 = yes and 0 = no). NSSI (“How many times did you do something to purposely hurt yourself without wanting to die, such as cutting or burning yourself on purpose?”) was dichotomized (1 = at least one incident, 0 = no incidents).



Substance Use

Similarly, we used the Youth Risk Behavior Survey (Centers for Disease Control Prevention, 2010) substance use subscale for lifetime and past-30-day use of alcohol, tobacco, marijuana, prescription pain relievers, prescription tranquilizers, and prescription stimulants without a doctor's note. Prescription pain relievers, tranquilizers, and stimulants were combined into a single outcome of prescription drug use. All items had dichotomous response options (yes or no). Affirmative responses to lifetime use triggered the past-30-day use question.



General Stress

The Perceived Stress Scale (PSS: Cohen et al., 1983; α = 0.82) is composed of 10 items that measure how often a person has experienced a stressful situation during the past 30 days. Likert-type response options range between 0 (never) to 4 (very often) and are summed to provide a total score (theoretical range = 0–40).




Analytic Approach

Descriptive statistics or frequencies of demographic information, all SMASI items, and health outcomes were first examined. To address the goal of establishing the SMASI's psychometric properties in a national community sample, we conducted a confirmatory factor analysis to verify the structure of each of the 11 subscales by examining the global fit [the evaluation of overall fit of the model, such as chi-square, comparative fit index (CFI), and root mean square error of approximation (RMSEA)] and localized fit (the evaluation of standardized loadings). We subsequently replicated the Rasch model under item response theory (IRT) analysis previously used to develop the measure. Discrimination and difficulty parameters for the overall SMASI scale and the 11 subscales were assessed using this IRT framework, allowing for a more specific evaluation of how items operate in comparison to each other and in the context of the larger scale. Models were run to verify both the configural and scalar variance for measurement invariance for the scale and 11 subscales across sexual identity, age, gender, region, urbanicity, and racial and ethnic groups. Finally, we calculated omega (ω) coefficients to assess the internal consistency of the whole scale and each subscale.

To address the second goal of examining the relationship between minority stress and health outcomes, two competing factor structures of the models were assessed. The first modeled minority stress as a single latent variable, with the 10 main SMASI subscales modeled as continuous, manifest variables, replicating the prior published model (Goldbach et al., 2017b). The second modeled minority stress as a second-order latent variable with proximal and distal as first-order latent variables and the 10 main SMASI subscales modeled again as continuous manifest variables, each of which loaded onto either the proximal (internalized homonegativity, identity management, and negative expectances) or distal (negative disclosure experiences, family rejection, homonegative communication, homonegative climate, social marginalization, intersectionality, and religion) latent variable. Global fit and localized fit were assessed for all models, and modification parameters were used to inform added pathways (correlations) to better improve model fit. Criterion validity was tested by regressing depression, anxiety, PTSD, suicidality, and substance use onto the latent minority stress construct. Standardized betas (β) were used to report on continuous outcome variables, and odds ratios (ORs) were used to report on dichotomous outcome variables. Divergent validity was assessed by determining whether the SMASI maintained statistical significance after controlling for general stress. Statistical analyses were conducted using SPSS v. 25 and Mplus v. 8.4. To address inflated family-wise error, all p-values of significance tests were adjusted for type I error using the procedure developed by Benjamini and Hochberg (1995).




RESULTS

Analyses included 2,310 adolescent sexual minority participants. Both the small percentage (17.7%) of participants who were recruited through RDS and the short chains resulting from this recruitment effort precluded weighting the sample by recruitment chain. However, RDS-derived participants did not materially differ in outcomes from direct referrals. Descriptive statistics and frequencies of the demographic information are shown in Table 1. Participants had a mean age of 15.91 years (SD = 0.97). Similar to the U.S. census (U. S. Census Bureau, 2012), most participants were from urban areas (n = 1,857; 80.4%), female (n = 1,466; 63.5%), and White or Caucasian (n = 1,386; 60.0%). Participants were most likely to identify as bisexual or pansexual (n = 1,167; 50.5%), followed by gay (n = 618; 26.8%), lesbian (n = 440; 19.0%), and queer (n = 85; 3.7%). Participants were distributed across U.S. regions, with most participants living in the West (n = 559; 24.2%), Southeast (n = 540; 23.4%), or Northeast (n = 497; 21.5%), and fewer in the Midwest (n = 412; 17.8%) and Southwest (n = 302; 13.1%).


Table 1. Demographics of participating youth (N = 2,311).

[image: Table 1]

Frequencies of all 64 individual SMASI items were assessed to confirm that no single item presented uneven cell sizes between endorsed (“yes”) and not endorsed (“no”) responses that could present problems in later analyses. Because sufficient distributions were observed for each item, discrimination and difficulty parameters under IRT were used to assess all 64 SMASI items using the two-parameter logistic model. Difficulty parameters—the level of underlying traits a person needs to have to endorse the item (“yes”)—produced values between −2.61 and 3.69 standard deviations from the mean. The usual range falls between −2.00 and 2.00; our results indicate that it takes an average amount of the underlying experience described in the item to endorse that item. Discrimination parameters—values used to differentiate between those who will or will not endorse the item—had an average range of 0.31 and 1.27, with the standard range between −0.50 and 2.50. Subscales also demonstrated acceptable parameter ranges for difficulty and discrimination. Confirmatory factor analyses for the 11 subscales of the SMASI were examined to understand factor structure and unidimensionality by assessing global and localized fit. All subscales had acceptable global fit (CFI > 0.93; RMSEA < 0.09), and no localized ill fit.


Invariance Testing

Invariance tests were conducted to assess whether our data demonstrated configural and scalar invariance across groups. Configural invariance (non-restrictive model) was assessed by examining the CFI (≥0.90) and considering the RMSEA for global fit. Scalar invariance (restrictive model) was assessed by constraining the loading and thresholds equal across groups and examining the change in CFI (ΔCFI). A decrease of more than 0.01 would result in the examination of other parameters, including loadings and thresholds, and modification indexes.

Prior to assessing invariance across groups for each subscale, measurement invariance was tested for the whole scale across gender, age, race and ethnicity, urbanicity, region, and sexual orientation. Each test of invariance demonstrated no decrement in fit as models were constrained from equal form (configural invariance) to equal loadings and thresholds (scalar invariance) through evaluation of the CFI. Change in CFI did not exceed a decrease of 0.01, suggesting that no systematic differences emerged among groups for the whole scale.


Gender

Gender (male vs. female) showed configural invariance in all subscales (CFI ≥ 0.910) and scalar invariance in seven subscales. Subscales of identity management (ΔCFI = −0.128), homonegative communication (ΔCFI = −0.054), homonegative climate (ΔCFI = −0.014), and intersectionality (ΔCFI = −0.014) showed a decrease > 0.01. The examination of parameters both with and without constraints and overall global fit showed adequate fit between the models and the observed data.



Age

Age, categorized as 14, 15, 16, and 17, showed configural invariance in each subscale (CFI ≥ 0.935) and scalar invariance in all but the work subscale (ΔCFI = −0.014). A further examination of this subscale's parameters showed good global fit (CFI = 0.983; RMSEA = 0.042) and no localized ill fit (loadings ≥ 0.792).



Race and Ethnicity

Race was assessed by examining White or Caucasian, Black or African American, Hispanic or Latino, and other categories. Each subscale had configural invariance (CFI ≥ 0.899). Negative disclosures, family rejection, internalized homonegativity, social marginalization, and religion subscales also demonstrated scalar invariance (CFI = 0.942–0.983). Identity management (ΔCFI = −0.016), negative expectancies (ΔCFI = −0.020), homonegative communication (ΔCFI = −0.025), and homonegative climate (ΔCFI = −0.034) subscales showed decreases in CFI > 0.01.

The intersectionality subscale (ΔCFI = −0.588) was examined more closely, because a single item (“As an LGBTQ person in my racial/ethnic community, I feel like I am a minority within a minority”) had a threshold and loading in the White or Caucasian group that differed in direction and magnitude from the other three groups, resulting in a decrement in fit. In the Black or African American, Hispanic or Latino, and other groups (i.e., racial and ethnic minorities), intersectionality demonstrated scalar invariance (CFI = 0.987).

Additionally, the work subscale would not converge because a single item in the Black or African American group (“I have been physically assaulted by people at my work because I am LGBTQ”), had no endorsed (yes) responses. When this question was removed, the work subscale demonstrated scalar invariance across all four racial and ethnic groups (CFI = 0.983). To examine the complete subscale, all 10 items were tested among the three groups with response variability (White or Caucasian, Hispanic or Latino, and other), and again, the work subscale demonstrated scalar invariance (CFI = 0.978).



Urbanicity

Configural invariance was also found for all subscales when comparing urban and rural adolescents (CFI ≥ 0.927). Seven subscales demonstrated scalar invariance: Identity management (ΔCFI = −0.013), negative expectancies (ΔCFI = −0.020), homonegative climate (ΔCFI = −0.029), and intersectionality (ΔCFI = −0.026) had a decrement in fit between models, although the constrained models of each subscale demonstrated good global fit (CFI = 0.954–0.985).



Region

Region had configural invariance for all subscales (CFI ≥ 0.939) and demonstrated scalar invariance for all subscales except identity management (ΔCFI = −0.013) and intersectionality (ΔCFI = −0.024). However, the global fit for both was adequate (CFI = 0.985 and 0.946; RMSEA = 0.040 and 0.102, respectively).



Sexual Orientation

Sexual orientation was evaluated across participants who identified as gay, lesbian, bisexual or pansexual, and queer. All subscales had configural invariance. Subscales of identity management (ΔCFI = −0.013), negative expectancies (ΔCFI = −0.020), homonegative communication (ΔCFI = −0.028), homonegative climate (ΔCFI = −0.034), and intersectionality (ΔCFI = −0.591) all showed decrement in fit, and all but intersectionality showed acceptable global fit.




Summary of SMASI Psychometric Properties

The overall SMASI had a mean of M = 20.32 (SD = 9.91), indicating that adolescents in our study reported an average of 20 minority stress experiences during their lifetime at the time they took the survey. Overall, reliability for the SMASI whole scale was excellent (ω = 0.97), and its subscales showed good to excellent reliability as well (ω = 0.76–0.96). Means, standard deviations, and reliabilities for the scale and subscales are presented in Table 2. Correlations among the SMASI subscales (Table 3) were all statistically significant at the p < 0.001 level with small to moderate coefficients, consistent with the assertion that the subscales represent different aspects or domains of the larger minority stress construct.


Table 2. Means, standard deviations, and reliabilities (ω) of SMASI total score and subscale scores.
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Table 3. Correlations among SMASI subscales.
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Criterion Validity

Minority stress was next modeled as a latent construct, wherein the 10 primary SMASI subscales (omitting the optional work subscale) were modeled as continuous, manifest variables. In its first iteration, each manifest variable loaded onto the latent construct of the SMASI and provided poor model fit [[image: image] = 1,255.02, p < 0.001; CFI = 0.778; RMSEA = 0.123; SRMR = 0.066]. Correlations informed by the modification indexes were incorporated one at a time, starting with largest value, until good global and localized fit were achieved. The final model consisted of nine correlations among the manifest variables to provide good global fit [[image: image] = 144.09, p < 0.001; CFI = 0.978; RMSEA = 0.044; SRMR = 0.022]: homonegative climate with social marginalization, intersectionality, religion, and family rejection; family rejection with religion and homonegative climate; internalized homonegativity with identity management and negative expectancies; and identity management with negative expectancies.

A competing model was tested that placed SMASI as a second-order latent construct and proximal and distal constructs as first-order factors. Each of the 10 primary SMASI subscales were modeled as continuous, manifest variables, with each loading onto its corresponding proximal or distal factor. This model provided poor global fit: [image: image] = 1,247.84, p < 0.001; CFI = 0.779; RMSEA = 0.122; SRMR = 0.066. Modification indexes again were used to inform appropriate correlations among manifest variables; only those variables in the proximal or distal factor were allowed to correlate. This final model also incorporated nine correlations to provide good global fit: [image: image] = 153.66, p < 0.001; CFI = 0.977; RMSEA = 0.046; SRMR = 0.023.

Because the second-order factor structure did not substantially improve model fit over the original model with a single latent variable, the latter was retained in the structural analyses used to assess criterion validity. Tables describing the bivariate correlations between the SMASI lifetime variables (whole scale and each subscale) and the 15 behavioral health outcomes are provided as Supplementary Material.


Mental Health Outcomes

Minority stress was significantly and positively associated with symptoms of depression (β = 0.37, p < 0.001), anxiety (β = 0.40, p < 0.001), and PTSD (β = 0.48, p < 0.001), indicating that youth who reported more extensive minority stress experiences also reported significantly worse mental health. Minority stress was also significantly related to a history of suicidal ideation (OR = 2.10; p < 0.001), suicide plan (OR = 2.10; p < 0.001), suicide attempt (OR = 1.97; p < 0.001), and NSSI (OR = 1.73; p < 0.001). Findings indicate that minority stress is associated with an increased risk of each indicator of suicidality and NSSI.



Substance Use

Greater minority stress was significantly associated with increased lifetime use of alcohol (OR = 1.37; p < 0.001), marijuana (OR = 1.34; p < 0.001), tobacco (OR = 1.46; p < 0.001), and prescription drugs (OR = 1.62; p < 0.001). Similarly, minority stress was also associated with past-30-day use of each substance: alcohol (OR = 1.47; p < 0.001), marijuana (OR = 1.33; p < 0.001), tobacco (OR = 1.51; p < 0.001), and prescription drugs (OR = 1.82; p < 0.001).




Divergent Validity

Finally, we examined the PSS to understand its relationship with the SMASI and whether the SMASI continues to contribute to the variance accounted for in the health outcome models after controlling for this measure of general stress. The PSS was modeled using the total score as a manifest variable. A moderate, significant correlation emerged between the total PSS sum score and the total SMASI sum score (r = 0.37, p < 0.001). A moderate, significant correlation also emerged when SMASI was instead modeled as a latent construct (r = 0.43, p < 0.001).

After controlling for the PSS in regression models, the SMASI maintained its statistically significant associations with all health outcomes. Table 4 reports the unadjusted and adjusted betas and odds ratios corresponding to the association of the latent SMASI variable and each behavioral health outcome.


Table 4. Health outcomes and associations with minority stress (SMASI), with and without adjusting for general stress (PSS).
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DISCUSSION

To our knowledge, this is one of the largest national studies of minority stress and health among adolescents (aged 14–17) in the United States with data across all states, a rural sample reflective of the greater U.S. census, and a reasonable balance of participants based on cisgender male and female status and racial and ethnic identity. As described in earlier papers on the development of the SMASI, it has been nearly 20 years since the original minority stress theory was formally described by Meyer (2003) and further refined by Hatzenbuehler et al. (2009). However, despite thousands of studies attributing behavioral health patterns to minority stress, our inability to effectively measure this theorized construct has remained a consistent challenge to both etiological research and intervention development. To address these concerns, our study had two primary objectives. First, we sought to conduct a confirmatory analysis of the SMASI to establish its psychometric properties in a national sample. Second, we intended to validate the relationships between minority stress (as measured by the 11 domains of the SMASI) and markers of behavioral health including depression, anxiety, suicidality, and substance use patterns.

To the first point, the SMASI has been tested through prior exploratory research, although the much smaller samples used in the original developmental studies (Goldbach et al., 2017b; Schrager et al., 2018) were heavily skewed toward urban, West Coast youth. Furthermore, the same underlying sample was used to develop a measure with good psychometric properties and establish its preliminary criterion and divergent validity. As such, the present study marks the first true validation of the SMASI in a new sample that included youth from all 50 states and the District of Columbia. Results from this study show that the SMASI and its subscales remain highly reliable, and invariance tests confirmed that it is appropriate to use the SMASI with members of diverse subpopulations of sexual minority youth. Importantly, the larger sample allowed us to extend previous invariance results by (a) including a subgroup of youth who identified as queer and (b) establishing the measure's invariance by urbanicity and U.S. region. Given that sexual minorities in the United States who live in rural areas tend to report higher rates of discrimination, unequal access to competent health care, and poorer behavioral health (e.g., Willging et al., 2006; Fisher et al., 2014), it was important to establish that the SMASI can be applied across the United States without potentially biasing findings due to measurement variance.

Regarding behavioral health, our data provide further evidence for the study of minority stress as a driving mechanism for behavioral health patterns among adolescents. Similar to the existing literature, reporting higher levels of minority stress was associated with negative internalizing (including depression, anxiety, PTSD, and suicidal ideation and planning) and externalizing (suicide attempt and substance use) symptomology. One novel contribution of our study is its demonstration of an association between minority stress and NSSI. Although prior research has documented increased rates of NSSI among sexual minorities (e.g., Batejan et al., 2015) and general risk and protective factors for SMA in school-based studies (e.g., Taliaferro and Muehlenkamp, 2017), studies of minority stress and NSSI remain sparse. Despite some encouraging studies being conducted among college students (Muehlenkamp et al., 2015), we assert that studies of minority stress and NSSI may consider using the SMASI in future inquiries.

An additional benefit of relying on a comprehensive measure of minority stress such as the SMASI is our capacity to provide nuanced information about 11 discrete domains of minority stress that interact but remain independent. Although a full exploration of the unique relationships between each domain of stress and the various associated health outcomes is beyond the scope of the present paper (see Supplemental Material), the ability to conduct analyses at a level that goes beyond minority stress or even distal vs. proximal factors has the potential for endless inquiries. How might experiences of internalized homonegativity mediate the relation between family rejection and mental health? As youth age out of adolescence and into adulthood, how might changes in their reporting of identity management and social isolation change? Does it really “get better,” or do youth simply become better equipped to manage their stress? Understanding how minority stressors evolve throughout adolescence could lead toward the development of more targeted interventions that support youth during the many “critical windows” (Marín, 2016) of early life.

A final contribution of our study is the inclusion of our divergent validity analyses, which replicated a previous finding that the relationship between minority stress and health remains robust even after accounting for a measure of general stress. Given that a common critique of minority-related stress theories is that “stress is bad for everyone” regardless of minority status, we recognized the importance of interrogating our assumptions about minority stress in this national sample. As in our prior study (Goldbach et al., 2017b), reporting of minority stress remained strongly associated with all outcomes of interest, suggesting again that interventions that can reduce the presence of minority stress in the lives of SMA and help them better cope with these stressors are likely to be efficacious in addressing behavioral health concerns.

To that end, we believe that a more nuanced understanding of the minority stress and health relationship is necessary for intervention studies to move forward, and we hope that this paper forms a foundation for such work. As Meyer and Bayer (2013) stated in their review, there are currently “no determinative studies, such as randomized control trials, of the efficacy and effectiveness of school-based interventions [for SMA]” (p. 1767). Similarly, Hatzenbuehler and Pachankis (2016) suggest that addressing stigma among LGBT youth will require both clinical and public health intervention and that multicomponent interventions are likely to be the most effective.

Some interventions have emerged for LGB adults that build on a minority stress framework in the interpersonal setting. For example, Pachankis et al. (2015) developed an LGB-affirmative cognitive behavioral therapy for young adult gay and bisexual men with encouraging improvement for numerous behavioral health outcomes. However, less evidence exists to support adolescents. One intervention with substantial quasi-experimental findings does exist: the Family Acceptance Project (Ryan, 2010). However, this program is largely contingent on family participation. Unfortunately, because many SMA do not disclose their sexual identity to their family for fear of rejection, and lack of family support is common (Ryan et al., 2009; Padilla et al., 2010; Durso and Gates, 2012), this intervention has limited utility.

Other programs such as Affirmative Supportive Safe and Empowering Talk (Craig, 2013; Craig et al., 2014) have also found preliminary support through open pilot testing, focusing on building resilience, but their efficacy has yet to be established in the literature. Indeed, recent work to explore coping and supportive resources that can counteract the influence of minority stress including peer and family support, LGBT friendships, safety and access to resources suggest new veins for intervention (e.g., Goldbach and Gibbs, 2015; Salvati et al., 2018; Petrocchi et al., 2020; Weeks et al., 2020). Recent psychometric studies have also explored the importance of positive identity development in LGB people (Baiocco et al., 2018). Some naturalistic studies have also found that protective school climates (including those with gender and sexuality alliances) are associated with better mental health patterns, including lower suicidal ideation among adolescents (Hatzenbuehler et al., 2014). However, much remains to be explored in the area of broader systems and social climate. Indeed, interventions that do not require family involvement, have a strong theoretical and empirical foundation, and build on clearly defined mechanisms of change at both individual and structural levels (e.g., NIH Intervention Stage Model for Behavioral Intervention Research; Onken et al., 2014) are needed.

As always, our study findings should be considered with limitations in mind. Although the racial and ethnic (including multiracial) and rural–urban composition of this sample closely mirrored the U.S. population (Parker et al., 2015), participants were not a random, representative sample of SMA in the United States. Although we believe our hybrid RDS approach improved representation of young people who don't social media, we may have excluded adolescents without internet access or social media use. Related, although we included extensive protections for participant confidentiality, we recognize that some adolescents may not have felt comfortable participating in a study about LGBTQ topics because they have not disclosed their sexual identity to their family or others in their lives. Finally, because this was a cross-sectional study, understanding the temporal relationship between stigma (as measured by the SMASI) and health is not possible. Future studies should explore the temporal relationship between these two critical factors to the lives of SMA.

Despite these limitations, this study contributes to our understanding of the role of minority stress in the lives of SMA. These findings can help address some of the methodological concerns present in previous research on minority stress by providing evidence that the SMASI has excellent reliability in a diverse, national sample, and is strongly—and uniquely—associated with mental health, suicidality, and substance use outcomes. As such, the SMASI represents a reliable, valid, and important tool for research to better understand and hopefully ameliorate minority stress and subsequent health and mental health consequences among SMA.
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