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A B S T R A C T

Heterosexist victimization constitutes a severe source of social stress with enduring effects on mental health and 
the adrenocortical functioning of lesbian, gay, bisexual, transgender, and queer (LGTBQ) emerging adults. 
However, it is unknown what roles lower or higher diurnal cortisol at waking (cortisol intercepts) and less 
variable fluctuations (“flatter” slopes) play in the links between heterosexist victimization and depressive 
symptoms. In accordance with diathesis-stress, allostatic load, and biological embedding perspectives, we 
examined whether cortisol intercepts and slopes moderated or mediated the predictive associations of hetero
sexist victimization with depressive symptoms over 24-months. Heterosexist victimization was expected to 
predict depressive symptoms most strongly for LGBTQ emerging adults with flatter cortisol slopes (i.e., 
moderation), and cortisol intercepts and slopes were expected to indirectly link heterosexist victimization with 
depressive symptoms (i.e., mediation). Latinx and White LGBTQ emerging adults (N = 97; ages 18–29, M =
23.91 years, SD = 2.63) provided saliva samples and questionnaire responses during a four-day testing protocol 
at baseline; two additional assessments of depressive symptoms were completed 9- and 24-months later. Cortisol 
intercepts and slopes moderated associations of heterosexist victimization with both contemporaneous and 
prospective depressive symptoms. Heterosexist victimization was positively associated with contemporaneous 
depressive symptoms and decreases in depressive symptoms over two years when LGBTQ emerging adults also 
had steeper cortisol slopes. Heterosexist discrimination was associated with increases in depressive symptoms 
prospectively among participants with lower cortisol intercepts. There was no evidence for mediation. Thus, 
patterns of diurnal adrenocortical functioning may distinguish between LGBTQ emerging adults who are more 
prone to acute versus prolonged depressive symptoms when they experience heterosexist victimization.

1. Introduction

Lesbian, gay, bisexual, transgender, and queer (LGBTQ) emerging 
adults experience heterosexist discrimination and victimization from 
others because of their minortized social group memberships. In 
accordance with the minority stress model (Meyer, 2003), heterosexist 
discrimination, enacted via victimization, is initiated and perpetuated 
by stigmatizing heterosexist ideologies (i.e., the assumption that 
heterosexuality is the norm or superior to non-heterosexual sexual ori
entations; (Graham et al., 2011; Parra and Hastings, 2018). Experiences 
of heterosexist victimization constitute severe forms of social stress that 
compromise LGBTQ health (Flentje et al., 2020; Hatzenbuehler and 

Pachankis, 2016; Lick et al., 2013, 2013). Consistent with this, LGBTQ 
emerging adults have higher rates of depressive symptoms and depres
sion diagnosis than their heterosexual counterparts (Haas et al., 2010; 
King et al., 2008; Marshal et al., 2011, 2013).

The LGBTQ community is vibrantly diverse in its social group 
composition, including people of color (POC; i.e., non-homogenous 
White individuals such as Latinx). Multiple social and structural 
oppressive forces determine LGBTQ people of color’s (LGBTQ-POC) 
mental and physical health (Hastings et al., 2022; Hatzenbuehler et al., 
2013; Hatzenbuehler and Pachankis, 2016; Henderson et al., 2022; Link 
and Phelan, 1995) and interact uniquely at the intersections of their 
minoritized non-heterosexual and non-White status (Balsam et al., 2011; 
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Bowleg, 2008; Cyrus, 2017; DeBlaere et al., 2010; Meyer, 2010; Parent 
et al., 2013; Parra and Hastings, 2018). Within LGBTQ communities, 
LGBTQ-POC report elevated depressive and other psychological distress 
symptoms (Balsam et al., 2011; Boyd et al., 2021; Consolacion et al., 
2004; Díaz et al., 2001; Madera et al., 2017; Mallory and Russell, 2021; 
Meyer et al., 2008; Ramirez and Paz Galupo, 2019). Despite increased 
depressive symptomatology found in LGBTQ-POC population samples, 
most biopsychosocial studies that consider the roles of neurobiology in 
LGBTQ people’s experiences and mental health have rarely applied an 
intersectionality lens (Parra and Hastings, 2018). This lack of inter
sectionality perspective (Crenshaw, 1989) prevents a comprehensive 
contextualization of the lived experiences (Crenshaw, 1991) and mental 
health (Bowleg, 2012) of persons holding multiple interconnected 
minoritized social group memberships. Applying an intersectionality 
approach, which originates from Black feminist theory (Combahee River 
Collective, 1977; Hancock, 2016), could help to identify, examine, and 
describe the effects of oppressive discriminatory experiences on adre
nocortical diurnal patterning of LGBTQ-POC people (Parra and Hast
ings, 2018, 2020), as well as bringing attention to the heterogeneity of 
these associations both within (intracetegorical) and between (inter
categorical) multiply minoritized populations (McCall, 2005). However, 
whether heterosexist victimization affects mental health as a function of 
adrenocortical diurnal patterning in racially or ethnically diverse groups 
of LGBTQ emerging adults is unknown and warrants further empirical 
investigation.

The diathesis-stress model of depression is a classic theoretical 
framework for examining individual differences in the etiology of 
depressive symptoms (Beck, 1967; Robins and Block, 1989) and aids 
with identifying who is at most risk for developing depressive symptoms. 
Specifically, this diathesis-stress model posits that the effects of stressor 
exposure on depressive symptoms are dependent on an individual’s 
stress sensitivity (diathesis) for depression risk, including biological 
sensitivity to stressful life circumstances (Monroe and Simons, 1991). 
Two key hypothalamic-pituitary-adrenal (HPA) axis biomarkers of stress 
sensitivity are elevated and reduced diurnal cortisol levels, as evidenced 
by higher or lower waking cortisol, respectfully, paired with less vari
able patterns of cortisol secretion over the day (Colich et al., 2015; 
LeMoult et al., 2015; Owens et al., 2019; Schuler et al., 2017; Shapero 
et al., 2019). Heightened or diminished diurnal HPA axis activity, 
sometimes termed hypercortisolism and hypocortisolism, respectively, 
are associated with depressive symptoms (Villaume et al., 2023). Thus, 
consideration of diurnal cortisol as a diathesis, or a moderator, can 
inform for whom within the LGBTQ community experiences of 
discrimination or victimization are most likely to pose risks for 
depressive symptoms. However, whether this is similarly true for the 
diverse constituents of the LGBTQ community, including LGBTQ-POC, is 
uncertain. Similarly, whether heterosexist victimization and diurnal 
adrenocortical fluctuations conjointly predict subsequent development 
of future depressive symptoms is unknown.

In addition to acting as a diathesis, there is a second way in which 
diurnal cortisol patterns have been associated with stressful experiences 
and depressive symptoms. Repeated activation of the HPA axis due to 
conditions of chronic stress can lead to “wear and tear” of the HPA axis, 
an indicator of allostatic load, evidenced in “flattened” diurnal cortisol 
patterns that can have neurotoxic effects (Juster et al., 2010; McEwen, 
1998; McEwen and Stellar, 1993). There are glucocorticoid and miner
alocorticoid receptors for cortisol within multiple neural systems asso
ciated with arousal, emotion regulation, and assessments of threat or 
lack of safety (Juster et al., 2010; McEwen, 2007; Slavich, 2020). Sus
tained low flat (i.e., hypocortisolism) or high flat (i.e., hypercortisolism) 
diurnal cortisol patterns may adversely impact the functioning of these 
systems, conferring risk for mental health problems (Adam et al., 2017) 
including a greater likelihood for depressive symptoms (Adam and 
Kumari, 2009; Doane et al., 2013; Hoyt et al., 2021). Hypercortisolism 
has been found to explain the link between experiences of heterosexist 
victimization with depressive symptoms among LGBTQ emerging adults 

(Parra et al., 2016). Thus, the application of an allostatic load perspec
tive may help to explain how flatter diurnal cortisol patterns indirectly 
link stressor exposure to depressive symptoms. This premise is consis
tent with theories of biological embedding (Shonkoff et al., 2009) and 
embodiment (Krieger, 2012), which posit that high-flat or low-flat 
diurnal cortisol patterns function as biological mechanisms, or media
tors, in the etiology of depressive symptomology and various health 
disparities.

Thus, the goal of this study was to examine whether patterns of 
diurnal salivary cortisol influence the predictive relations of heterosexist 
victimization with contemporaneous and future depressive symptoms in 
LGBTQ-Latinx and LGBTQ-White emerging adults. Specifically, we 
aimed to utilize diurnal cortisol patterns in order to identify who is at 
greater risk for depressive symptoms in the context of heterosexist 
victimization, and how experiences of heterosexist victimization convey 
their effects on the depressive symptomology of ethnically and racially 
diverse LGBTQ emerging adults.

1.1. Minority stress, intersectionality, and depressive symptoms during 
emerging adulthood

LGBTQ persons are at greater risk of current and lifetime depressive 
symptomatology than heterosexual persons (King et al., 2008; Marshal 
et al., 2011), with disparities in depressive symptoms being stable across 
emerging adulthood (ages 18-29) (Marshal et al., 2013). Emerging 
adulthood is a developmental period characterized by sexual identity 
exploration and formation (Morgan, 2013; Patterson, 2008), heightened 
rejection sensitivity (Feinstein, 2020), and increased risk for psycho
pathology persisting across the life span (de Girolamo et al., 2012). 
During emerging adulthood, individuals increasingly orient toward 
peers, seeking to individuate themselves and shape their identity 
(Arnett, 2011; Tanner and Arnett, 2016). If LGBTQ emerging adults 
experience negative reactions from their peers or others, they may come 
to view aspects of their own identity negatively or as devalued by others, 
contributing to a more global negative self-view as reflected in depres
sive symptoms (Hall, 2018; Newcomb and Mustanski, 2010).

Indeed, heterosexist victimization by peers or others outside the 
home is associated with increased depressive symptoms among LGBTQ 
adolescents and emerging adults concurrently (Price-Feeney et al., 
2018), and prospectively (Birkett et al., 2009; Earnshaw et al., 2017). 
For example, among GB male emerging adults, increases in heterosexist 
discrimination were associated with increases in depressive symptoms 
annually over eight years (Pachankis et al., 2018).

Among LGBTQ-POC and LGBTQ-White samples in cross-sectional 
studies, LGBTQ-Latinx adults often report more depressive symptoms 
than LGBTQ-White participants (Kertzner et al., 2009), although this has 
not been observed in all studies (Vargas et al., 2021). Within Latinx 
national samples, LGBTQ-Latinx adults report more mental health 
problems, including depressive symptoms, relative to heterosexual or 
straight Latinx adults (Martinez et al., 2017). Prospective studies show 
greater increases in depressive symptoms from adolescence through 
emerging adulthood among LGBTQ-Latinx individuals relative to 
LGBTQ- White, Black/African American, American Indian/Native 
American, Asian, Pacific Islander, and other non-Latinx persons 
(Marshal et al., 2013). Studies using intersectionality perspectives show 
that these depressive symptom trajectories coincide with LGBTQ-POC 
experiences of intersectional minority stressors (Layland et al., 2025), 
and that heterosexist discrimination also uniquely manifests in greater 
depressive symptoms over time among LGBTQ-Latinx adolescents when 
compared to LGBTQ-Black adolescents (Mallory and Russell, 2021). 
Similarly, experiences of heterosexist discrimination are known to pre
dict greater depressive symptoms within LGBTQ-Latinx emerging adult 
and adult samples (Díaz et al., 2001; DiGuiseppi et al., 2021).

Scholars emphasize the critical need for the application of inter
sectionality perspectives in multiply minoritized population health 
research (Bowleg, 2012). This is particularly important because 
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LGBTQ-POC are more likely to face poverty, food and housing insecu
rity, and hate violence, including homicide, relative to their 
LGBTQ-White counterparts (Albelda et al., 2009; Ecker et al., 2019; Gibb 
et al., 2021; Hastings et al., 2022; Parra et al., 2022; Ramirez et al., 
2018; Wilson et al., 2020). Despite greater incidence of depressive 
symptoms both contemporaneously and prospectively among 
LGBTQ-Latinx groups (e.g., DiGuiseppi et al., 2021; Layland et al., 2025;
Mallory and Russell, 2021; Marshal et al., 2013), LGBTQ-Latinx 
emerging adults are less likely to access health care than 
LGBTQ-White emerging adults (Green et al., 2022), preventing the 
assessment and treatment of depressive symptoms among this popula
tion. However, without diminishing the seriousness of these health 
disparities, it must be recognized that depressive symptoms have a 
multiply determined etiology (Guerry and Hastings, 2011; Kennis et al., 
2020), and not all LGBTQ emerging adults who experience discrimina
tion also evince depressive symptoms (e.g., McLaughlin et al., 2010). 
Yet, there is scant consideration of the stress physiological systems that 
potentially demarcate which LGBTQ emerging adults may be more 
prone to experiencing depressive symptoms when subjected to hetero
sexist victimization and of which physiological systems may help 
explain minority stress-mental health disparities.

1.2. The HPA axis, allostatic load, diathesis-stress, and depression

Disruptions to typical HPA axis functioning place individuals at 
greater risk for depressive symptoms. The HPA axis is one of the body’s 
primary stress response and regulation systems (Gunnar and Adam, 
2012). The usual daily pattern of cortisol production is characterized by 
high cortisol concentrations upon waking, an increase in cortisol about 
30–45 minutes after waking, and a gradual decline in cortisol concen
trations throughout the day, reaching their lowest point in the evening. 
(Adam et al., 2017; Gunnar and Adam, 2012; Hoyt et al., 2021). Lower 
waking cortisol (intercepts; Adam and Kumari, 2009) is associated with 
depressive symptoms (Zajkowska et al., 2022), as are flatter or less 
negative diurnal cortisol slopes (Adam et al., 2017; Doane et al., 2013; 
Guerry and Hastings, 2011; Hoyt et al., 2021; Juster et al., 2010; Saxbe, 
2008). Together, lower waking cortisol and flatter diurnal slopes 
constitute a pattern characterized as hypocortisolism.

In accord with models of allostatic load (McEwen, 1998; McEwen 
and Stellar, 1993), biological embedding (Shonkoff et al., 2009), and 
biological embodiment (Krieger, 2012), hypocortisolism is also posited 
as a mechanism by which adversity results in depression and depressive 
symptoms (Adam et al., 2017; Fries et al., 2009; Heim et al., 2000, 
2008). Numerous studies show that experiences of adversity earlier in 
the life course can disrupt healthy adrenocortical functioning. Hypo
cortisolism is found to follow experiences of chronic and severe adver
sity, such as growing up in poverty (Johnson et al., 2021), or facing 
racist discrimination (Adam et al., 2015; Huynh et al., 2016). Consistent 
with its posited mechanistic role, hypocortisolism has been argued to 
mediate the associations of stressful experiences with depressive 
symptoms (e.g., Cantave et al., 2019), although to our knowledge this 
has not been reported for LGBTQ samples.

Yet, heterosexist discrimination is also associated with hyper
cortisolism, characterized by higher waking cortisol and flatter diurnal 
slopes (Adam et al., 2017; Adam and Kumari, 2009; Hoyt et al., 2021). 
Studies have linked both direct and vicarious exposure to heterosexist 
discrimination or victimization with elevated cortisol patterns in LGBTQ 
samples (DuBois et al., 2017; Figueroa et al., 2021; Mijas et al., 2021; 
Parra et al., 2016, 2022). As with hypocortisolism, research has linked 
hypercortisolism with depressive symptoms (Adam et al., 2010, 2017; 
Guerry and Hastings, 2011; ter Horst et al., 2019). One study of pre
dominantly LGBTQ-White emerging adults found heterosexist discrim
ination was indirectly associated with depressive symptoms via 
hypercortisolism (Parra et al., 2016).

Thus, it is plausible that either hypocortisolism or hypercortisolism 
could function as a biological mechanism by which exposure to 

heterosexist victimization contributes to depressive symptoms in LGBTQ 
emerging adults. However, we are unaware of any studies that have 
examined the mediating role of diurnal cortisol patterns between het
erosexist victimization and depressive symptoms among LGBTQ-POC 
samples. It may be the case that having flatter diurnal cortisol slopes – 
or less variation in cortisol levels over the day, whether that reflects 
enhanced or suppressed HPA activity – may convey increased risk for 
depressive symptoms and may account for associations of heterosexist 
victimization with depressive symptoms in both LGBTQ-Latinx and 
LGBTQ-White emerging adults.

Fewer studies have considered whether the conjoint influences of 
adrenocortical activity and stressful experiences may confer risk for 
depressive symptoms. In accord with the diathesis-stress model of 
depression, individuals with diurnal hypo- or hypercortisolism may be 
more susceptible to feeling distress after experiencing adversity, 
compared to indviduals with healthier or more normative diurnal 
cortisol profiles (Guerry and Hastings, 2011). For example, adolescent 
girls who reported more stressful life events were more likely to develop 
depressive symptoms if they had lower than average, but not higher than 
average, diurnal cortisol levels (Schuler et al., 2017). Conversely, 
LeMoult and colleagues (2015) demonstrated almost the opposite effect; 
that negative life events predicted depressive symptoms among young 
girls with high overall daily cortisol concentrations but not among those 
with low cortisol concentrations. To our knowledge, the conjoint and 
interactive contributions of diurnal cortisol and stressful experiences to 
depressive symptoms have not been examined in LGBTQ samples, but it 
is similarly plausible that LGBTQ individuals who evince hypo- or 
hypercortisolism may be more susceptible to developing depressive 
symptoms when they experience more heterosexist victimization from 
peers.

1.3. The current study and hypotheses

It is only in recent years that scholars have adopted and integrated 
intersectionality perspectives to theoretically guide neurobiological 
research focused on stressor-adrenocortical-health associations among 
LGBTQ-POC (Parra and Hastings, 2018). To date, there are only three 
studies that examined adrenocortical functioning at the intersections of 
sexual orientation and ethnicity or race. Cook and colleague’s (2017)
intercategorical intersectional findings showed that Black bisexual and 
gay men evidenced elevated evening cortisol levels relative to their 
White counterparts. In a sample of predominately LGBTQ-POC adults, 
Vargas and colleagues’s (2025) intercategorical findings showed no 
differences in hair cortisol concentrations between persons who identi
fied as LGBTQ-POC, LGBTQ, or POC. However, the authors’ intra
categorical results indicated that experiences of intersectional 
heterosexist and racist discrimination had greater hair cortisol concen
trations compared to those who only experienced racist discrimination 
or heterosexist discrimination. The third study focused on LGBTQ-Latinx 
emerging adults showed that independent experiences of heterosexist 
and racist discrimination, which included items assessing victimization, 
were associated with lower cortisol intercepts indirectly, via challenges 
to integrating their ethnically and sexually minoritized identities (Parra 
and Hastings, 2020).

We know of no longitudinal studies examining whether diurnal HPA 
axis functioning demarcates which LGBTQ persons with greater expo
sure to heterosexist victimization may be most prone to worsening 
depression over time, or whether it mediates the predictive associations 
of heterosexist victimization with future depressive symptoms. Thus, the 
current study addressed these gaps in the literature and tested the 
diatheses-stress and allostatic load models of depression, examining 
whether lower or higher diurnal cortisol intercepts and flatter diurnal 
cortisol slopes contributed to the risk for depressive symptoms, 
concurrently and prospectively, among LGBTQ-Latinx and LGBTQ- 
White emerging adults when exposed to more peer heterosexist 
victimization.
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We expected that experiencing more heterosexist victimization 
would predict elevated depressive symptoms concurrently and that, 
over the subsequent 24-months, those associations would be moderated 
by waking and diurnal cortisol patterns. Specifically, we expected that 
heterosexist victimization would most strongly predict more depressive 
symptoms contemporaneously and prospectively among LGBTQ persons 
who evinced lower or higher waking cortiol and flatter diurnal cortisol 
slopes (i.e., either hypercortisolism or hypocortisolism). We also 
examined whether diurnal cortisol patterns would mediate the hy
pothesized positive associations of heterosexist victimization with 
contemporaneous and future depressive symptoms. We expected that 
higher or lower waking cortisol and flatter diurnal cortisol slopes would 
indirectly link heterosexist victimization to depressive symptoms. 
Finally, we conducted exploratory analyses using multi-group compar
isons to examine whether associations among heterosexist victimization, 
diurnal cortisol patterns, and depression differed between LGBTQ- 
Latinx and LGBTQ-White emerging adults.

2. Method

2.1. Participants

Participants (N = 97) in the current study were between the ages of 
18–29 (M = 23.91 years, SD = 2.63) and all self-identified as LGBTQ. A 
full description of participant characteristics is presented in Table 1. 
Participants were recruited at baseline in Northern California from June 
to August 2016 through free and paid advertisements on social media, 
and flyers distributed at information booths during Pride events. Follow- 
up assessments occurred at Wave 2 between February and June 2017 
and at Wave 3 between June and September 2018. There were n = 73 
(75.2 %) participants who participated at all three waves of data 
collection, n = 12 (12.4 %) participants who participated at Wave 1 and 
either Wave 2 or Wave 3, and n = 12 (12.4 %) participants who only 
participated at Wave 1. All participants gave informed consent and were 
compensated for their time and efforts at each of the three assessments.

2.2. Procedure

Wave 1 (W1). Participants (N = 102) were enrolled in a four-day 
testing protocol after completing a phone screen for eligibility based 
on the following criteria: self-identification as lesbian, gay, bisexual, or 
queer; Latinx or White; fluent in the English language; and between the 
ages of 18–29 years. Participants who reported taking antidepressants 
known to normalize salivary cortisol levels (n = 5) were excluded from 
the main analytical sample in the current study (n = 97).

Visit 1.1. After establishing eligibility, participants met with research 
staff. During the first visit, participants gave signed informed consent 
and completed a questionnaire packet. Participants practiced saliva 
sampling and were instructed to collect three saliva samples per day 
over two consecutive weekdays (for a total of 6 samples) using absorbent 
oral swabs (Salivettes™, Salimetrics Inc., State College, PA). Partici
pants reported their usual times of waking and going to bed on week
days, which were also their expected times of waking and going to bed 
on the two specific weekdays they selected for in-home data collection. 
Research staff programmed automated text messages to participants’ 
phones and automated email reminders synchronized to their reported 
wake time, 30 minutes post waking, and at bedtime. This approach was 
used to prompt each participant to report on their own circadian rhythm 
indexed by their self-reported waking- and bed-times on daily diary logs. 
The 30 minute post waking samples were not included in the compu
tation of diurnal cortisol intercept and slope to avoid conflating the 
cortisol awakening response with the diurnal cortisol slope (Chida and 
Steptoe, 2009). Participants received printed instructions, a freezer ice 
pack, and a second questionnaire packet that included daily diaries for 
the saliva collection protocol. Participants received a $25 cash payment 
at the end of the visit.

Self-administered procedures at home. Participants were instructed to 
not brush their teeth for two hours, and to not consume food, drinks, 
tobacco, or caffeine for one hour, before collecting each saliva sample. 
Participants also used daily diaries to log whether they had experienced 
unusual events, or had consumed food, drinks, tobacco, or caffeine one 
hour prior to completing each sample. Saliva samples were kept in 
freezer ice packs at the participants’ home freezers. Participants 
completed a second questionnaire packet at home.

Visit 1.2. Participants returned their frozen saliva samples in the 
icepacks and their second questionnaire to research staff. At this time, 
research staff checked the questionnaire packet and daily diaries for 
completion. Participants were thanked for their work, debriefed, and 
received a $75 cash payment. In sum, participants were compensated 
$100 in cash for their time and efforts. Participants were notified they 
would be invited for follow-up visits in 6–9 months (Wave 2). Partici
pants received ‘check-in’ reminder emails every 3 months between as
sessments and were asked to update their contact information as 
necessary.

Follow-up visits.
Wave 2 (W2). Approximately 9 months post W1, all participants were 

contacted and 88 LGBTQ participants agreed to be scheduled for their 
follow-up visits. Participants were reconsented, repeated the 4-day 
testing protocol, and were compensated $100 for their work. Partici
pants were informed of a third and final follow-up behavioral assess
ment via online questionnaires that would not include saliva sampling. 
Reminder emails were generated every 3 months to maintain contact 
with research participants until the online survey was administered.

Wave 3 (W3). Approximately 15 months post W2, all participants 
were contacted and 79 LGBQ respondents reconsented their participa
tion and received an online questionnaire via Qualtrics™. Participants 
were compensated $25 via e-gift cards for completing this final assess
ment of the prospective study.

2.3. Measures

Demographic Information. Participants reported demographic 

Table 1 
Participant Characteristics (N = 97).

n %

Race/ethnicity
Latinx 46 47.4
White 51 52.6
Sexual orientation
Bisexual/Pansexual 34 35.1
Gay 36 37.1
Lesbian 6 6.2
Queer 21 21.6
Sex-designated at birth
Female 50 51.5
Male 47 48.5
Gender
Cisgender female 37 38.1
Cisgender male 44 45.4
Transgender female to male 10 10.3
Transgender male to female 1 1.0
Genderqueer or non-binary 5 5.2
Education
High school 9 9.3
Trade school or some college courses 46 47.4
College degree 42 43.3
Employment
Employed 52 53.6
Unemployed 6 6.2
Full-time student 29 29.9
Student and employed 10 10.3
Income
$0 – $19,999 49 50.5
$20,000 – $29,999 16 16.5
$30,000 – $39,999 17 17.5
$40,000 – > $100,000 15 15.5
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information including their age, sex-designated at birth, gender, sexual 
orientation, ethnicity, race, education, employment status, and house
hold income.

Lifetime Heterosexist Victimization. Nine items from the Lifetime Scope 
and Prevalence of Anti-Lesbian/Gay Victimization (Pilkington and 
D’Augelli, 1995) were used to assess frequency of heterosexist victimi
zation by non-family members (peers and others) at W1. Example items 
included having ever experienced “verbal insults”, “threats of physical 
violence”, or “being hit, kicked, or beaten,” all rated on a scale ranging 
from: 1 = Never; 2 = Once; 3 = Twice; and 4 = More than twice. Higher 
averaged scores suggested more experiences of lifetime heterosexist 
victimization. The Cronbach’s alpha was α = .82

Depressive symptoms. The Beck Depression Inventory – Second Edi
tion (Beck et al., 1996) was used to assess depressive symptoms in the 
past week. Participants rated items on a scale from 0 to 3, with higher 
responses indicative of more depressive symptoms (e.g., 0 – “I do not feel 
sad,” 3 – “I am so sad or unhappy that I can’t stand it”). The possible total 
range for the scale after summing all items was 0–63. Scores of 0–16, 
17–30, and 31–63 represented low, moderate, and severe symptoms of 
depression, respectively (Beck et al., 1996). Cronbach’s alpha across 
W1–3 was α = 0.90, 0.91, and 0.90, respectively).

Covariates. The following covariates were considered for inclusion in 
the predictive model: age, race/ethnicity (0 = Latinx, 1 = White, please 
see Supplemental Results that informed dummy coding), sex-designated 
at birth (0 = Female, 1 = Male), body mass index (BMI), medication use 
(e.g., corticosteroids, birth control; 0 = No, 1 = Yes), and annual income. 
These variables were tested for their known effects on heterosexist 
victimization and depressive symptoms (Price-Feeney et al., 2018) and 
salivary cortisol’s diurnal rhythm (Kudielka et al., 2009).

Diurnal salivary cortisol assays. Diurnal cortisol was assayed from the 
two waking and two bedtime saliva samples collected at W1 (n = 407; 
one (n = 1) participant did not return a bedtime sample). On average, 
saliva samples at waking were collected at 07:38 (AM) and bedtime 
samples were collected at 22:53 (PM). Saliva samples were stored in a 
medical freezer at − 30◦C for two months in the laboratory until all data 
were collected to assay for cortisol in a single batch. Samples were 
shipped to Salimetrics Saliva Lab (Salimetrics, Carlsbad, CA) for salivary 
cortisol assay, in duplicate, using a highly sensitive enzyme immuno
assay (Salimetrics, State College, PA). The minimum detection ranged 
from 0.007 to 1.8 µg/dL, and the intra- and interassay variabilities were 
8.31 % and 7.69 %, respectively. Of the total samples assayed, 6 samples 
did not contain enough saliva for assay and 1 sample was flagged by 
technicians for likely interference during assay and was removed from 
all subsequent analyses. All but two (n = 2) samples yielded raw cortisol 
values within ± 3 SDs above or below the mean. Raw cortisol values, 
including the two extreme values, were corrected for non-normal dis
tribution with log10 transformations. The averages of the duplicate 
cortisol values were used in all subsequent analyses.

Cortisol intercepts and slopes. Self-reported medication use, experi
ences of unusual events, and consumption of food, caffeine, or tobacco 
60 minutes before each sample were dummy coded (No = 0, Yes = 1) 
and tested for their respective associations with raw cortisol values.1 As 
described in prior work (Parra et al., 2022; Parra and Hastings, 2020), 
multilevel linear modeling was used to compute participants’ diurnal 

cortisol intercepts (cortisol at waking) and diurnal cortisol slopes (de
gree of change from waking to bedtime) from the individual log10-
transformed waking and bedtime cortisol values. Each participant’s 
cortisol intercept and slope was derived by fitting a linear regression line 
predicted from that person’s four (2 waking and 2 bedtime) cortisol 
values, accounting for variation in collection times (centered at waking) 
and two sampling days (Adam and Gunnar, 2001; Hruschka et al., 2005; 
Saxbe, 2008). Given log10-transformed values, higher diurnal cortisol 
intercepts were indexed by less negative or more positive coefficients. 
Lower diurnal cortisol intercepts, indexed by more negative coefficients, 
were interpreted as representing a hypoactive HPA axis associated with 
greater stress (Vargas and Lopez-Duran, 2014). Elevated cortisol in
tercepts, represented by more positive coefficients, were interpreted as 
an adaptive HPA axis response linked to better health and well-being 
(Rector et al., 2019; Vargas and Lopez-Duran, 2014). Diurnal cortisol 
slopes with more negative values (more steeply decreasing) were 
interpreted as representing more adaptive regulation of daily cortisol 
secretion (greater decreases in cortisol production from waking to 
bedtime), associated with greater flexibility in affective and stress 
management. Flatter slopes with smaller negative values, or with zero or 
positive values, were interpreted as reflecting less adaptive HPA axis 
functioning implicated with poorer mental and physical health, 
including psychological and somatic symptoms of depression (Adam 
et al., 2017; Gunnar and Adam, 2012; Harris et al., 2015).

2.4. Analytic strategy

After examining bivariate associations among the predictor, 
moderator, and outcome variables, a latent growth curve (LGC) analysis 
in a structural equation model framework (McArdle and Epstein, 1987) 
was used to assess overall (linear) change in depressive symptoms. This 
analysis was conducted in R-studio (Version 1.1442) using the lavaan 
package. Missing data among respondents across waves occurred at a 
low frequency, with 4.5 % of data missing overall. Full-information 
maximum likelihood (FIML) estimation was used to account for 
missing data (Widaman, 2006). Model fit was assessed with the root 
mean square error of approximation (RMSEA), comparative fit index 
(CFI), Normed Fit Index (NFI), and standardized root mean residual 
(SRMR). Model fit was considered acceptable if RMSEA values were 
< .08, CFI and NFI values were > .95, and SRMR values were < .06 (Hu 
and Bentler, 1999).

Repeated measures of depressive symptoms were used to calculate 
the latent intercept and slope of each participant’s depressive symptoms 
across all timepoints, anchored at W1. Factor loadings of the depressive 
symptoms intercept and slope were set so that the intercept represented 
the average depressive symptoms at W1, and the slope represented the 
linear change in depressive symptoms from W1 to W3.

To test our moderation hypotheses, a LGC model was run to predict 
the latent intercept and slope of depressive symptoms from heterosexist 
victimization and the extracted cortisol intercepts and slopes at W1. The 
model included two interaction coefficient terms between heterosexist 
victimization and diurnal cortisol indices: 1) Heterosexist Victimization 
X Cortisol Intercepts and 2) Heterosexist Victimization X Cortisol Slopes. 
All independent and control variables were mean centered prior to 
running the prediction model, and the latent intercept and slope of 
depressive symptoms were allowed to covary. Significant interaction 
effects (CI’s that did not include zero) were probed using simple slopes 
analyses at ± 1 standard deviation (SD) of the moderator (diurnal 
cortisol intercepts and slopes).

Finally, we ran a second LGC model with multiple parallel mediation 
(Hayes and Preacher, 2013) to test the indirect effect of heterosexist 
discrimination on the intercept and slope of depressive symptoms via 
both diurnal cortisol intercepts and slopes. We calculated four indirect 
effects by multiplying the effect of heterosexist discrimination on the 
intercept of depressive symptoms through (1) diurnal cortisol intercepts 
and (2) diurnal cortisol slopes and the effects of heterosexist 

1 Independent sample t-tests showed no mean differences in raw salivary 
cortisol values between participants who endorsed the use of medication (M 
=.23, SD =.24) versus those who did not use mediations (M =.24, SD =.26, t 
(398) = .33, p > .05; experienced unusual events at time of sampling (M =.28, 
SD =.31) versus those who did not experience unusual events at sampling time 
(M =.23, SD =.24), t(398) = -1.73, p > .05; and among participants who re
ported consuming food (M =.15, SD =.15), t(397) = 1.36, p > .05, or tobacco 
(M =.20, SD =.02), t(398) = .283, p > .05, when compared to participants who 
did not (M =.24,.24; SD =.26,.25). All participants reported that they did not 
consume caffeine one hour prior to sampling.
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discrimination on the slope of depressive symptoms through (3) diurnal 
cortisol intercepts and (4) diurnal cortisol slopes. The indirect associa
tions of heterosexist discrimination with the intercept and slope of 
depressive symptoms through each diurnal cortisol index were inter
preted as meeting mediation criteria if the Bias-Corrected accelerated 
Confidence Intervals (BCa CIs) of the tested indirect effects, above and 
beyond the direct and total effects, did not include zero (Hayes, 2015). 
The degree of model fit was assessed using the model fit indices and 
cutoffs described in the moderation model above. The LGC multiple 
mediation analysis was fitted as a path model with the lavaan package in 
R-studio (Version 1.1442) adjusting for all associated covariates in the 
model. We obtained 95 % BCa CIs for model estimates using boot
strapping (MacKinnon et al., 2004; Preacher and Hayes, 2008), to adjust 
for the nonnormality of the sampling distribution of the indirect effect 
(Montoya and Hayes, 2017). Multiple group analsyes were conducted in 
the moderation and mediation models to test whether all predcited as
sociations varied by race or ethnicity.

3. Results

3.1. Descriptive analyses

Table 2 displays the means (M), standard deviations (SD), ranges, 
skews, and zero-order correlations among all continuous study vari
ables. Heterosexist victimization was positively associated with 
depressive symptoms across all timepoints. Diurnal cortisol intercepts 
and slopes were positively correlated. Depressive symptoms across all 
waves were positively correlated. Age was negatively correlated with 
depressive symptoms at W2. Participants who were designated female at 
birth reported more depressive symptoms at W1 (M = 14.98; SD = 9.10) 
than those who were designated male at birth (M = 9.96, SD = 7.10), t 
(95) = 3.02, p = .002. There were no statistically significant group 
differences by race or ethnicity (Latinx and White) (all t < |1.64|, 
p > .05) and medication use (all t < |1.37|, p > .05) on heterosexist 
victimization, diurnal cortisol intercepts and slopes, and assessments of 
depressive symptoms (all t < |1.64|, p > .05). White participants re
ported more medication use than Latinx participants, χ2(1) = 12.54, 
p < .01. All remaining associations among predictor, moderator, and 
control variables were non-significant.

3.2. Depressive symptom trajectories

Depressive symptoms across three waves were modeled using a 
latent linear growth model, which controlled for all covariates and a 
significant association between race/ethnicity and depressive symptoms 
at W2. The model showed good fit to the data (χ2 (8) = 7.13, p > .05, CFI 
= 1.00, NFI = .963, RMSEA = .000, RMSEA CI 90 % = [0.00, 0.11], 
SRMR = .023). The mean parameter estimate for the intercept (μi =

12.27, p < .001) represented the average depressive symptom score at 
W1 across all participants, and the estimate for the slope (μs = − .33, 
p = .42) indicated the average value of the change in depressive 
symptoms across all time points. Stated differently, participants expe
rienced an average depressive symptom score of 12.27 at W1 with an 
average growth rate across waves that did not significantly vary across 
participants. The variance of the intercept was significant (σi = 33.56, 
p < .001), and the variance of the slope was non-significant (σs = 1.25, 
p = .65). The intercept and slope of depressive symptoms were not 
significantly associated (p > .05). These variances indicate that partic
ipants’ depression remained relatively stable across repeated measures 
(i.e., a flat trajectory), with some participants’ flat trajectories being 
higher than others.

3.3. Predictive moderation model

The unstandardized regression weights and confidence intervals for 
the main effects and interaction effects predicting depressive symptoms Ta
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intercept and slope are presented in Table 3. This moderation effects 
model had good fit to the data, (χ2 (13) = 12.91, p > .05; RMESA = 0.00, 
90 %CI [0.00, 0.10], CFI = 1.00, NFI = .95. SRMR = 0.02). The multiple 
group comparison model indicated no differences by race or ethnicity 
and had worse model fit (AIC = 5898.9; BIC = 6323.7) when compared 
to the model controlling for race or ethnicity (AIC = 5444.3; BIC =
5647.7; χ2 p < .001). Thus, all subsequent results are based on models 
controlling for race or ethnicity.

3.3.1. Intercept of depressive symptoms
The main effect of heterosexist victimization on the intercept of 

depressive symptoms was non-significant, yet the interaction between 
heterosexist victimization and diurnal cortisol slopes was significant 
(see Fig. 1). Simple slope analyses were used to probe this interaction 
effect; the association between heterosexist victimization and depressive 
symptoms intercept was examined at − 1 SD cortisol slope (suggesting 
steeper and more typical HPA axis functioning), and + 1 SD cortisol 
slope (suggesting flatter or less variable HPA axis functioning). Contrary 
to our hypotheses, heterosexist victimization was not associated with 
contemporaneous depressive symptoms when cortisol slopes were 
flatter (+1 SD; b = − .24, p = .31, 95 % CI [-.68,.21]), whereas hetero
sexist victimization predicted elevated contemporaneous depressive 
symptoms when participants evidenced steeper cortisol slopes (-1 SD; b 
=.73, p < .01, 95 % CI [.28, 1.17]).

3.3.2. Slope of depressive symptoms
Heterosexist victimization was also not associated with the slope of 

depressive symptoms, whereas the main effect of diurnal costisol slopes 
and both the interaction between heterosexist discrimination and 
cortisol intercepts (see Fig. 2) and between heterosexist discrimination 
and cortisol slopes (see Fig. 3) were significant. Probing the first of these 
interactions with simple slope analyses, heterosexist victimization 
negatively but non-significantly predicted the slope of depressive 
symptoms when cortisol intercepts were higher (+1 SD; b = − .26, 
p = .14, 95 % CI [-.61,.08]), but heterosexist victimization positively 
and significantly predicted the slope of depressive symptoms when 

cortisol intercepts were lower (-1 SD; b =.23, p = .04, 95 % CI [.01,.46]). 
Conversely, when the second interaction was examined, heterosexist 
victimization positively but non-significantly predicted the slope of 
depressive symptoms when cortisol slopes were flatter (+1 SD; b =.29, 
p = .08, 95 % CI [-.03,.61]) whereas heterosexist victimization nega
tively and significantly predicted the slope of depressive symptoms 
when cortisol slopes were steeper (-1 SD; b = − .32, p = .02, 95 % CI 
[-.59,.–04]).

Results including the 5 persons using antidepressant medications 
yielded similar pattern of interaction effects between heterosexist 
victimization and cortisol slopes on the intercept and slope of depressive 
symptoms (See Supplemental Results).

3.4. Predictive mediation model

The unstandardized regression coefficients for total, direct, and in
direct effects for the full model are reported in Table 4. Overall, the 
mediation model showed good fit to the data (χ2 = 10.12, df = 9, 
p > .05; CFI =.990; NFI =.936; RMSEA =.036, 90 % BCa CIs =
[.000,.123], SRMR =.029), accounting for 19.4 %, 58.8 %, 1 % and 0 % 
of the variability in the intercept and slope of depressive symptoms, and 
diurnal cortisol intercepts and slopes, respectively. Results yielded no 
significant indirect effects.

3.5. Theoretical and applied implications

Guided by minority stress (Meyer, 2003), allostatic load (McEwen, 
1998; McEwen and Stellar, 1993), diathesis-stress (Beck, 1967; Monroe 
and Simons, 1991; Robins and Block, 1989), biological embedding 
(Shonkoff et al., 2009), and biological embodiment (Krieger, 2012) 
theoretical frameworks, the present study examined the moderating and 
mediating role of diurnal salivary cortisol intercepts and slopes on the 
predictive effects of heterosexist victimization by peers and other 
non-family members on concurrent and future depressive symptoms in a 
diverse group of LGBTQ emerging adults. Our results indicated that 
experiences of heterosexist victimization and varying patterns of diurnal 

Table 3 
Interaction effects model predicting intercept and slope of depressive symptoms from heterosexist victimization and diurnal cortisol.

Outcomes Predictors β Estimate (b) SE p value 95 % LCI 95 % UCI

Intercept of Depressive Symptoms
​ Heterosexist Victimization 0.183 0.245 0.157 0.119 − 0.063 0.554
​ Diurnal Cortisol Intercepts − 0.121 − 0.632 0.595 0.288 − 1.799 0.534
​ Diurnal Cortisol Slopes − 0.104 − 0.574 0.617 0.352 − 1.785 0.636
​ Heterosexist Victimization X Cortisol Intercepts − 0.135 − 0.146 0.128 0.254 − 0.397 0.105
​ Heterosexist Victimization X Cortisol Slopes − 0.357 − 0.382 0.132 0.004 ¡0.640 ¡0.123
Covariates ​
​ Age − 0.150 − 0.397 0.301 0.186 − 0.986 0.192
​ Race/ethnicity 0.017 0.115 0.785 0.884 − 1.424 1.653
​ Sex-designated at birth − 0.187 − 1.295 0.800 0.106 − 2.863 0.273
​ BMI 0.207 1.963 1.239 0.113 − 0.465 4.391
​
Slope of Depressive Symptoms
​ Heterosexist Victimization − 0.025 − 0.015 0.101 0.885 − 0.213 0.184
​ Diurnal Cortisol Intercepts − 0.074 − 0.171 0.352 0.626 − 0.860 0.518
​ Diurnal Cortisol Slopes 0.283 0.692 0.345 0.045 0.015 1.369
​ Heterosexist Victimization X Cortisol Intercepts − 0.389 − 0.185 0.082 0.023 ¡0.345 ¡0.025
​ Heterosexist Victimization X Cortisol Slopes 0.509 0.240 0.089 0.007 0.065 0.416
Covariates ​
​ Age − 0.244 − 0.285 0.153 0.063 − 0.584 0.015
​ Race/ethnicity 0.294 0.882 0.400 0.027 0.099 1.666
​ Sex-designated at birth 0.400 1.223 0.420 0.004 0.400 2.045
​ BMI − 0.148 − 0.618 0.614 0.314 − 1.820 0.585
​ ​
Covariances
Depressive Symptoms W2 Race/ethnicity − 0.487 − 2.285 0.640 <.001 ¡3.539 ¡1.031
Diurnal Cortisol Intercepts Diurnal Cortisol Slopes 0.230 0.383 0.174 0.028 0.042 0.725

Notes. LCI and UCI: lower confidence interval and upper 95 % confidence intervals. Significant CIs are presented in bold font. Unit of measurement for salivary cortisol 
was µg/dL.

L.A. Parra et al.                                                                                                                                                                                                                                 Psychoneuroendocrinology 178 (2025) 107476 

7 



cortisol intercepts and slopes interacted to predict depressive symptoms 
both contemporaneously and prospectively. However, the current 
findings did not support diurnal cortisol intercepts and slopes as bio
logical mechanism (i.e., mediators) linking heterosexist victimization to 
contemporaneous and future depressive symptoms.

Specifically, more experiences of heterosexist victimization were 
associated with LGBTQ persons’ reports of elevated contemporaneous 
depressive symptoms when diurnal cortisol slopes were steeper, but not 
when diurnal cortisol slopes were flatter. While this finding did not align 
with our a priori prediction, some prior empirical evidence suggests that 
steeper cortisol slopes are associated with more social engagement and 
receptiveness, including attentiveness to treatment by others (Dickman 
et al., 2020) and awareness of being discriminated (Fuller-Rowell et al., 
2012). It is important to recognize, too, that most participants reported 
subclinical depressive symptoms, such that their concurrent emotional 
response to heterosexist maltreatment could be seen as the reasonable 
reaction of physiologically well-regulated persons to offensive treatment 
by others (Gunnar and Adam, 2012), rather than indicative of malad
justment or potential psychopathology. Conversely, when LGTBQ par
ticipants evidenced steeper cortisol slopes, more heterosexist 
victimization also was associated with decreases in depressive symp
toms over two years. Hence, steeper cortisol slopes appeared to 
demarcate LGBTQ emerging adults who were prone to reporting more 
depressive symptoms while experiencing victimization, but to subse
quently progress toward healthier psychosocial functioning. This would 
be consistent with hypotheses that steeper cortisol slopes may be in
dicators of effective regulation and healthy adaptation to stressful life 
circumstances via flexibility in responding to threat (Juster et al., 2010; 
McEwen, 2007; Slavich, 2020). Thus, when LGBTQ individuals with 

more well-regulated diurnal cortisol processes think about having 
experienced such social stressors as being mistreated and threatened by 
others who oppose a core feature of their personhood, they may attend 
more closely (Dickman et al., 2020; Fuller-Rowell et al., 2012) and 
respond with acute yet reasonable feelings of distress and other 
depression-related symptoms (Dickerson and Kemeny, 2004; Juruena 
et al., 2018), from which they are subsequently able to recover, given 
their physiological capacities to regulate their responses effectively and 
adaptively.

The persistence or exacerbation of depressive symptoms for months 
or years, however, could be considered more concerning. When diurnal 
cortisol slopes were flatter, there was a non-significant positive associ
ation between experiencing more heterosexist victimization and having 
increases in depressive symptoms over time. Paralleling this, and 
consistent with our hypotheses, LGBTQ-Latinx and LGBTQ-White 
emerging adults who reported more lifetime experiences of heterosex
ist victimization outside the home had increasing depressive symptoms 
over the subsequent two years when they had evinced lower cortisol 
intercepts, but not when they had evinced higher cortisol intercepts, on 
average. As is true for flatter diurnal cortisol slopes, lower cortisol in
tercepts may be indicative of tendencies toward hypocortisolism, 
demarcating LGBTQ persons at greater risk for persistent and enduring 
depressive symptoms. This interpretation is corroborated by research 
showing that it is likely that a person’s stress sensitivity may be reflected 
in their diurnal adrenocortical patterns (Hoyt et al., 2021), and that a 
hypocortisolism, usually driven by low waking cortisol, is indicative of 
compromized biological ability to manage stressor exposure (Adam 
et al., 2017; Doane et al., 2013). This premise and interpretation of re
sults further corroborate low diurnal cortisol as a risk factor for 

Fig. 1. Interaction effects between heterosexist victimization and diurnal salivary cortisol slopes on intercept of depressive symptoms. Note: * p < .05 (simple slope statis
tically significantly different from zero).
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depressive symptoms when stressors are experienced. This biological 
vulnerability may increase greater proneness to interpersonal rejection 
sensitivity and fatigue or depleted energy, which can impact sleep (e.g., 
oversleeping), cognition (e.g., concentration difficulties), diet (e.g., 
overeating) (Fries et al., 2009; Guerry and Hastings, 2011; Gunnar and 
Adam, 2012; Juruena et al., 2018; Juster et al., 2010), and other in
dicators of depression. Together, these findings lend support to the 
diathesis-stress model for depression (Beck, 1967; Monroe and Simons, 
1991; Robins and Block, 1989) and corroborate hypocortisolism as an 
indicator of the HPA axis’ compromised ability to manage stressor 
exposure (Adam et al., 2017; Doane et al., 2013).

Lastly, the lack of significant indirect effects in the mediation model 
do not lend support to hypotheses of diurnal cortisol intecepts and slopes 
acting as biological mechanisms linking stressful experiences to 
depressive symptoms (Adam and Kumari, 2009; Doane et al., 2013). One 
past cross-sectional study with LBG emerging adults showed that higher 
and flatter cortisol slopes, driven by high cortisol at waking, indirectly 
linked heterosexist discrimination with depressive symptoms (Parra 
et al., 2016), similar to what has been observed in longitudinal studies of 
other emerging adults (Hoyt et al., 2021) and consistent with models of 
biological embedding (Shonkoff et al., 2009) and embodiment (Krieger, 
2012). It is uncertain why there was a lack of such indirect effects, 
whether concurrent or prospective, in the current study, although it may 
be the case that the observed levels of heterosexist victimization were 
not severe or prolonged enough to disrupt patterns of diurnal adreno
cortical activity. Future research will be needed to determine the 
magnitude of identity-related stressors that can convey neurotoxic ef
fects on LGBTQ individuals, and whether that can convey effects on 
psychological functioning as indicated by depressive symptoms.

3.6. Additional considerations

Persistent and exacerbating depressive symptoms in emerging 
adulthood appear to be the consequence of biological vulnerability 
coupled with the rejection of a core and immutable feature of one’s 
identity by others. This is consistent with the tenets of the minority stress 
model (Meyer, 2003) and the diathesis-stress model for depression 
(Beck, 1967; Monroe and Simons, 1991; Robins and Block, 1989). Ex
periences of heterosexist victimization from peers and others outside of 
the family were associated with contemporaneous and prospective 
depressive symptoms, dependent on the diurnal cortisol pattern, 
corroborating findings from longitudinal studies assessing the effects of 
minority stress on prospective depressive symptoms (Layland et al., 
2025; Pachankis et al., 2018). These findings have implications for social 
policies necessary to protect the lives of LGBTQ persons at heightened 
risk for developing prolonged depression-related health problems. At 
the macro-level, federal, state, and local policies that discriminate 
against LGBTQ persons can have severe implications for LGBTQ mental 
health, with lasting effects into adulthood. For example, prior to 2015 
when the United States extended marriage rights to same-sex partner
ships, sexual minority adolescents raised in states with anti-same-sex 
marriage policies were more likely to show blunted cortisol patterns 
as adults (Hatzenbuehler and McLaughlin, 2014) as compared to sexual 
minority adolescents raised in states with non-discriminating same-sex 
union policies. Relatedly, the current study’s focus on understanding the 
intersections of diurnal HPA axis functioning via salivary cortisol, het
erosexist experiences, and mental health disparities underscores the 
critical need for inclusive social spaces and to lessen heterosexist beliefs 
and attitudes.. Regrettably, numerous state and local jurisdictions are 

Fig. 2. Interaction effects between heterosexist victimization and diurnal salivary cortisol intercepts on slope of depressive symptoms. ote: * p < .05 (simple slope statistically 
significantly different from zero).

L.A. Parra et al.                                                                                                                                                                                                                                 Psychoneuroendocrinology 178 (2025) 107476 

9 



enacting laws and policies that seem likely to exacerbate, rather than 
ameliorate, the stressful heterosexist discrimination experienced by 
their LGBTQ inhabitants (Hastings et al., 2022)

We also note that we adjusted for a significant association between 
race/ethnicity and depressive symptoms at W2, indicating that LGBTQ- 
Latinx participants reported greater depressive symptoms than LGBTQ- 
White participants at this time point. This finding is not surprising, given 
that data collection at W2 was collected weeks after the 2017 presi
dential inauguration when the first Trump administration targeted 
multiple marginalized groups. For example, the Trump administration 
and supporters augmented anti-Latinx rhetoric and adopted anti- 
immigrant policies (Philbin et al., 2018), resulting in mass de
portations targeting undocumented Latinx children and adults. 
Anti-LGBTQ rhetoric and the dismantling of LGBTQ anti-discriminatory 
employer polices also became more prevalent during this period 
(Albright and Hurd, 2020), all of which threatened the safety and 
compromised the mental health of multiple marginalize groups 
(Albright and Hurd, 2020). Our findings align with research indicating 
that predominately Latinx pre-adolescents showed increases in stress 
reflected in greater bedtime cortisol and flattening diurnal cortisol 
slopes across the 2016 election week (Zeiders et al., 2020). These 
oppressive and violent historical political patterns have resurfaced more 
aggresively during the second Trump administration in 2025, posing 
increased risk of widening stress-health disparities among multiply 
minoritized persons living in the United States. Yet, it is noteworthy that 
we found no indication of differences in trajectories of depressive 
symptoms across all waves between LGBTQ-Latinx and LGBTQ-White 
emerging adults in the associations of heterosexist victimization and 
diurnal HPA axis functioning. As suggested by some prior applications of 

an intersectionality lens to these populations (Parra and Hastings, 2018, 
2020; Vargas et al., 2025), simultaneous examination of experiences of 
stressors touching upon multiple aspects of complexly minoritized 
identities – for example, both heterosexist and racial or ethnic victimi
zation – may be necessary to disentangle the influences of intertwined 
versus independent stressors on physiological regulation and mental 
health. Considered another way, though, it is salient that we identified 
elevated waking cortisol levels and steeper diurnal cortisol slopes as 
potential sources of resilience against the enduring effects of hetero
sexist victimization on future mental health for LGBTQ, Latinx, and 
White emerging adults.

3.7. Limitations and future directions

This study’s limitations included our reliance on waking and evening 
cortisol samples over the course of two days to model the average sali
vary cortisol intercept and diurnal slope. Although this conformed to 
recommended practices at the time of data collection (Adam and 
Kumari, 2009; Kraemer et al., 2006; Segerstrom et al., 2014), had we 
collected more samples per day over more days, we could have analyzed 
additional aspects of HPA axis activity, such as area under the curve. 
Moreover, the saliva collection protocol relied on self-report sampling 
collection times in daily diary logs with support from programmed 
automated text messages at each participant’s usual time of waking and 
going to bed. Although this was in accordance with recommended 
practice (Stalder et al., 2022), the use of electronic monitoring vials (e. 
g., eDEM™ electronic monitor cap; Aardex Ltd., Switzerland) to record 
individual times of bottle openings at each sample collection could have 
more definitely ascertained precise salivary sampling times (Broderick 

Fig. 3. Interaction effects between heterosexist victimization and diurnal salivary cortisol slopes on the slope of depressive symptoms. Note: * p < .05 (simple slope statis
tically significantly different from zero); † p < .10 (non-significant).
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et al., 2004; Jacobs et al., 2005; Kudielka et al., 2009; Laudenslager 
et al., 2013). Additionally, our findings were specific to a targeted 
convenience sample of residents in Northern California who, on average, 
reported depressive symptoms that fell within the low range of the 
depression inventory we administered. The fact that our sample of 
participants evinced non-significant variability in depressive symptoms 
slopes may have resulted in our tests predicting depressive symptoms 
slopes being overly conservative, as the limited variability may have 
constrained the ability to detect associations. Replicating our findings 
with a larger sample of participants with greater variability in mental 
health will be important.

Additionally, our sample, on average, reported relatively few in
stances of heterosexist victimization at baseline, and we did not assess 
for the severity of those experiences across all waves of data collection. If 
anything, though, our findings suggest that even infrequent experiences 
of heterosexist discrimination confer risks to the mental health of sus
ceptible LGBTQ emerging adults, and it is probable that experiencing 
more frequent or serious heterosexist discrimination could drive 
depressive symptomology into the clinically significant range. Our study 
also lacked measures of intersectional discrimination that could be 
applied to LGBTQ-Latinx and LGBTQ-White emerging adults, such as 
experiences of discrimination or victimization based on gender, socio
economic status, and ableism. Finally, our sample was not large enough 
to have adequate power for testing whether associations between het
erosexist discrimination, diurnal cortisol indices, and depressive symp
toms were heterogenous across participants with varying sexual and 
gender identities (i.e., lesbian; non-binary). Similarly, we had limited 

power for the multiple group comparison of Latinx and White partici
pants; hence, that non-significant comparison should be considered with 
caution. Replicating our study with a larger sample of LGBTQ partici
pants will be necessary for consideration of the more specific intersec
tional identities within the diverse LGBTQ community.

4. Conclusions

Developmental scientists have argued for the need to apply the 
intersectionality framework to our understanding of adrenocortical 
patterns that may place racially and ethnically diverse LGBTQ youths 
and emerging adults at varying risk for mental health problems in the 
context of identity-based victimization (Marshal et al., 2013; Parra and 
Hastings, 2018; Vargas et al., 2025). Strikingly, in this effort to do so, we 
appear to have identified normative and healthy diurnal HPA axis 
functioning as a protective biological factor that similarly buffers both 
LGBTQ-Latinx and LGBTQ-White emerging adults against acute re
sponses to heterosexist victimization becoming enduring problems of 
depressive symptomology over the subsequent two years. Conversely, 
these protracted mental health difficulties were more likely when par
ticipants evinced hypocortisolism. Building on the substantial evidence 
base for healthy HPA axis functioning promoting better mental health 
(Adam et al., 2017; Guerry and Hastings, 2011), the current findings 
could be leveraged to inform health prevention and intervention efforts 
for racially and ethnically diverse LGBTQ emerging adults, who are 
tasked with navigating ambient heterosexist environments (Meyer, 
2003) while simultaneously exploring and forming their stigmatized 

Table 4 
Indirect effects model of heterosexist discrimination on the intercept and slope of depressive symptoms via diurnal cortisol intercept and slopes.

Outcomes Predictor Label β Est (b) SE p value 95 % LCI 95 % UCI

a paths
Diurnal Cortisol Intercepts Heterosexist Victimization a1 − 0.106 − 0.027 0.024 0.264 − 0.068 0.032
Diurnal Cortisol Slopes Heterosexist Victimization a2 0.017 0.004 0.025 0.874 − 0.043 0.055
b and c’ paths
Intercept of Depressive Symptoms Heterosexist Victimization c’1 0.220 0.292 0.184 0.114 − 0.027 0.699
​ Diurnal Cortisol Intercepts b1 − 0.080 − 0.413 0.659 0.530 − 1.694 0.865
​ Diurnal Cortisol Slopes b3 − 0.092 − 0.507 0.762 0.506 − 2.010 1.014
​ Age − 0.134 − 0.352 0.339 0.300 − 0.991 0.322
​ Race/ethnicity 0.033 0.221 0.854 0.795 − 1.504 1.849
​ Sex-designated at birth − 0.307 − 2.109 0.844 0.012 ¡3.762 ¡0.501
​ BMI 0.102 0.977 1.407 0.487 − 1.709 3.807
Slope of Depressive Symptoms Heterosexist Victimization c’2 0.081 0.039 0.152 0.798 − 0.286 0.306
​ Diurnal Cortisol Intercepts b2 0.069 0.127 0.389 0.744 − 0.800 0.763
​ Diurnal Cortisol Slopes b4 0.256 0.506 0.444 0.254 − 0.296 1.454
​ Age − 0.326 − 0.308 0.164 0.061 − 0.613 0.025
​ Race/ethnicity 0.351 0.855 0.416 0.040 0.080 1.709
​ Sex-designated at birth 0.489 1.210 0.461 0.009 0.312 2.162
​ BMI − 0.084 − 0.288 0.651 0.659 − 1.695 0.951
​
Covariances
Diurnal Cortisol Intercepts Diurnal Cortisol Slopes 0.233 0.386 0.238 0.105 − 0.012 0.993
Depressive Symptoms W2 Race/ethnicity − 0.473 − 2.263 0.641 0.000 ¡3.513 ¡0.992
​
Indirect and Total Effects on the Intercept of Depressive Symptoms
Heterosexist discrimination → Cortisol intercepts → Intercept of Depressive Symptoms
Indirect effect a1*b1 0.008 0.011 0.028 0.689 − 0.024 0.102
Total Effect c’1 + (a1*b1) 0.228 0.303 0.181 0.094 − 0.028 0.681
Heterosexist discrimination → Cortisol Slopes →Intercept of Depressive Symptoms
Indirect effect a1*b2 − 0.007 − 0.003 0.016 0.826 − 0.050 0.019
Total Effect c’2 + (a1*b2) 0.074 0.035 0.150 0.813 − 0.281 0.290
​
Indirect and Total Effects on the Slope of Depressive Symptoms
Heterosexist discrimination→ Cortisol intercepts→ Slope of Depressive Symptoms
Indirect effect a2*b3 − 0.002 − 0.002 0.025 0.934 − 0.078 0.035
Total Effect c’1 + a2*b3 0.218 0.290 0.183 0.113 − 0.029 0.672
Heterosexist discrimination → Cortisol slopes → Slope of Depressive Symptoms
Indirect effect a2*b4 0.004 0.002 0.018 0.910 − 0.025 0.058
Total Effect c’2 + a2*b4 0.086 0.041 0.152 0.787 − 0.276 0.307

Notes. LCI and UCI: lower confidence interval and upper 95 % confidence intervals. Significant CIs are presented in bold font. Unit of measurement for salivary cortisol 
was µg/dL.
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sexual identities (Patterson, 2008).

Funding

This research was supported by funding from the National Science 
Foundation (NSF) Rapid Response Research program (RAPID Grant No. 
1649566) awarded to PDH and LAP; and from generous funding awar
ded to LAP by the American Psychological Association Psi Chi Junior 
Scientist Fellowship, the American Psychological Foundation Wayne F. 
Placek Grant, the Council of Graduate Departments of Psychology– Dr. 
Judy Kuriansky Scholarship, the University of California Office of the 
President (UCOP) Consortium on the Developmental Science of 
Adolescence, the UC Eugene Cota-Robles Fellowship, and the Human 
Development Graduate Group at UC Davis, the NSF Graduate Research 
Fellowship Program (Grant No. 1650042), the National Academies of 
Sciences, Engineering, and Medicine’s Ford Foundation Dissertation 
Year Fellowship, and the UCOP Dissertation Year Fellowship. Any 
opinions, findings, conclusions, and recommendations expressed in this 
material are those of the authors and do not necessarily reflect the views 
of the NSF, or other funding agencies.

Research with Human Participants

This study was carried out in accordance with the recommendations 
of and approved by the UC Davis Institutional Review Board. All par
ticipants gave written informed consent.

Declaration of Competing Interest

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper

Acknowledgements

We thank the participants of the Sexual Orientation and Psychosocial 
Adjustment Study (SOPAS) for their time and efforts. We also thank 
Diego D. Barragan, Alice Hsu, Paige Richards, Andre Sillas, Nava Ratna, 
Harpreet Singh, Kevin Dihn, Ryan Hodge, Alex Huerta, Jasmine Pal
ustra, and Marissa Rodriguez for assisting with data collection and 
preparation.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the 
online version at doi:10.1016/j.psyneuen.2025.107476.

Data Availability

The raw data supporting the conclusions of this manuscript will be 
made available by the authors to any qualified researcher upon request.

References

Adam, E.K., Doane, L.D., Zinbarg, R.E., Mineka, S., Craske, M.G., Griffith, J.W., 2010. 
Prospective prediction of major depressive disorder from cortisol awakening 
responses in adolescence. Psychoneuroendocrinology 35 (6), 921–931. https://doi. 
org/10.1016/j.psyneuen.2009.12.007.

Adam, E.K., Gunnar, M.R., 2001. Relationship functioning and home and work demands 
predict individual differences in diurnal cortisol patterns in women. 
Psychoneuroendocrinology 26 (2), 189–208. https://doi.org/10.1016/S0306-4530 
(00)00045-7.

Adam, E.K., Heissel, J.A., Zeiders, K.H., Richeson, J.A., Ross, E.C., Ehrlich, K.B., Levy, D. 
J., Kemeny, M., Brodish, A.B., Malanchuk, O., Peck, S.C., Fuller-Rowell, T.E., 
Eccles, J.S., 2015. Developmental histories of perceived racial discrimination and 
diurnal cortisol profiles in adulthood: A 20-year prospective study. 
Psychoneuroendocrinology 62, 279–291.

Adam, E.K., Kumari, M., 2009. Assessing salivary cortisol in large-scale, epidemiological 
research. Psychoneuroendocrinology 34 (10), 1423–1436. https://doi.org/10.1016/ 
j.psyneuen.2009.06.011.

Adam, E.K., Quinn, M.E., Tavernier, R., McQuillan, M.T., Dahlke, K.A., Gilbert, K.E., 
2017. Diurnal cortisol slopes and mental and physical health outcomes: A systematic 
review and meta-analysis. Psychoneuroendocrinology 83, 25–41. https://doi.org/ 
10.1016/j.psyneuen.2017.05.018.

Albelda, R., Badgett, M.L., Schneebaum, A., Gates, G., 2009. Poverty in the lesbian, gay, 
and bisexual community. Los Angeles: The Williams Institute, University of 
California. Los Angeles School of Law.

Albright, J.N., Hurd, N.M., 2020. Marginalized Identities, Trump-Related Distress, and 
the Mental Health of Underrepresented College Students. Am. J. Community 
Psychol. 65 (3–4), 381–396. https://doi.org/10.1002/ajcp.12407.

Arnett, J.J., 2011. Emerging Adulthood(s): The Cultural Psychology of a New Life Stage. 
Bridg. Cult. Dev. Psychol.: N. Synth. Theory, Res., Policy 255–275. https://doi.org/ 
10.1093/acprof:oso/9780195383430.003.0012.

Balsam, K.F., Molina, Y., Beadnell, B., Simoni, J., Walters, K., 2011. Measuring multiple 
minority stress: The LGBT People of Color Microaggressions Scale. Cult. Divers. Ethn. 
Minor. Psychol. 17 (2), 163.

Beck, A.T., 1967. Depression: Clinical, experimental, and theoretical aspects. In 
Depression: Clinical, experimental, and theoretical aspects. Hoeber Medical Division, 
Harper & Row; U-M Catalog Search.

Beck, A.T., Steer, R.A., Brown, G., 1996. Beck Depress Inventory–II. https://doi.org/ 
10.1037/t00742-000.

Birkett, M., Espelage, D.L., Koenig, B., 2009. LGB and questioning students in schools: 
The moderating effects of homophobic bullying and school climate on negative 
outcomes. J. Youth Adolesc. 38 (7), 989–1000.

Bowleg, L., 2008. When Black + Lesbian + Woman ∕= Black Lesbian Woman: The 
Methodological Challenges of Qualitative and Quantitative Intersectionality 
Research. Sex. Roles 59 (5), 312–325. https://doi.org/10.1007/s11199-008-9400-z.

Bowleg, L., 2012. The Problem With the Phrase Women and Minorities: 
Intersectionality—An Important Theoretical Framework for Public Health. Am. J. 
Public Health 102 (7), 1267–1273. https://doi.org/10.2105/AJPH.2012.300750.

Boyd, D.T., Ramos, S.R., Quinn, C.R., Jones, K.V., Wilton, L., Nelson, L.E., 2021. Family 
Support and Sociocultural Factors on Depression among Black and Latinx Sexual 
Minority Men. Int. J. Environ. Res. Public Health 18 (13), 6759.

Broderick, J.E., Arnold, D., Kudielka, B.M., Kirschbaum, C., 2004. Salivary cortisol 
sampling compliance: Comparison of patients and healthy volunteers. 
Psychoneuroendocrinology 29 (5), 636–650. https://doi.org/10.1016/S0306-4530 
(03)00093-3.

Cantave, C.Y., Langevin, S., Marin, M.-F., Brendgen, M., Lupien, S., Ouellet-Morin, I., 
2019. Impact of maltreatment on depressive symptoms in young male adults: The 
mediating and moderating role of cortisol stress response and coping strategies. 
Psychoneuroendocrinology 103, 41–48. https://doi.org/10.1016/j. 
psyneuen.2018.12.235.

Chida, Y., Steptoe, A., 2009. Cortisol awakening response and psychosocial factors: A 
systematic review and meta-analysis. Biol. Psychol. 80 (3), 265–278. https://doi. 
org/10.1016/j.biopsycho.2008.10.004.

Colich, N.L., Kircanski, K., Foland-Ross, L.C., Gotlib, I.H., 2015. HPA-axis reactivity 
interacts with stage of pubertal development to predict the onset of depression. 
Psychoneuroendocrinology 55, 94–101. https://doi.org/10.1016/j. 
psyneuen.2015.02.004.

Combahee River Collective (1977). The Combahee River Collective Statement. Library of 
Congress. 〈https://www.loc.gov/item/lcwaN0028151/〉.

Consolacion, T.B., Russell, S.T., Sue, S., 2004. Sex, race/ethnicity, and romantic 
attractions: Multiple minority status adolescents and mental health. Cult. Divers. 
Ethn. Minor. Psychol. 10 (3), 200.

Cook, S.H., Juster, R.-P., Calebs, B.J., Heinze, J., Miller, A.L., 2017. Cortisol profiles 
differ by race/ethnicity among young sexual minority men. 
Psychoneuroendocrinology 75, 1–4.

Crenshaw, K., 1989. Demarginalizing the intersection of race and sex: A black feminist 
critique of antidiscrimination doctrine, feminist theory and antiracist politics. U. Chi. 
Leg. F. 139.

Crenshaw, K., 1991. Mapping the Margins: Intersectionality, Identity Politics, and 
Violence against Women of Color (JSTOR). Stanf. Law Rev. 43 (6), 1241–1299. 
https://doi.org/10.2307/1229039.

Cyrus, K., 2017. Multiple minorities as multiply marginalized: Applying the minority 
stress theory to LGBTQ people of color. J. Gay Lesbian Ment. Health 21 (3), 194–202. 
https://doi.org/10.1080/19359705.2017.1320739.

de Girolamo, G., Dagani, J., Purcell, R., Cocchi, A., McGorry, P., 2012. Age of onset of 
mental disorders and use of mental health services: Needs, opportunities and 
obstacles. Epidemiol. Psychiatr. Sci. 21 (1), 47–57.

DeBlaere, C., Brewster, M.E., Sarkees, A., Moradi, B., 2010. Conducting research with 
LGB people of color: Methodological challenges and strategies. Couns. Psychol. 38 
(3), 331–362.

Díaz, R.M., Ayala, G., Bein, E., Henne, J., Martin, B.V., 2001. The impact of homophobia, 
poverty, and racism on the mental health of gay and bisexual Latino men: Findings 
from 3 to US cities. Am. J. Public Health 91 (6), 927–932. https://doi.org/10.2105/ 
ajph.91.6.927.

Dickerson, S.S., Kemeny, M.E., 2004. Acute stressors and cortisol responses: A theoretical 
integration and synthesis of laboratory research. Psychol. Bull. 130 (3), 355.

Dickman, K.D., Thomas, M.C., Anderson, B., Manuck, S.B., Kamarck, T.W., 2020. Social 
integration and diurnal cortisol decline: The role of psychosocial and behavioral 
pathways. Psychosom. Med. 82 (6), 568–576. https://doi.org/10.1097/ 
PSY.0000000000000825.

L.A. Parra et al.                                                                                                                                                                                                                                 Psychoneuroendocrinology 178 (2025) 107476 

12 

https://doi.org/10.1016/j.psyneuen.2025.107476
https://doi.org/10.1016/j.psyneuen.2009.12.007
https://doi.org/10.1016/j.psyneuen.2009.12.007
https://doi.org/10.1016/S0306-4530(00)00045-7
https://doi.org/10.1016/S0306-4530(00)00045-7
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref3
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref3
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref3
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref3
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref3
https://doi.org/10.1016/j.psyneuen.2009.06.011
https://doi.org/10.1016/j.psyneuen.2009.06.011
https://doi.org/10.1016/j.psyneuen.2017.05.018
https://doi.org/10.1016/j.psyneuen.2017.05.018
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref6
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref6
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref6
https://doi.org/10.1002/ajcp.12407
https://doi.org/10.1093/acprof:oso/9780195383430.003.0012
https://doi.org/10.1093/acprof:oso/9780195383430.003.0012
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref9
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref9
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref9
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref10
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref10
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref10
https://doi.org/10.1037/t00742-000
https://doi.org/10.1037/t00742-000
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref12
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref12
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref12
https://doi.org/10.1007/s11199-008-9400-z
https://doi.org/10.2105/AJPH.2012.300750
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref15
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref15
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref15
https://doi.org/10.1016/S0306-4530(03)00093-3
https://doi.org/10.1016/S0306-4530(03)00093-3
https://doi.org/10.1016/j.psyneuen.2018.12.235
https://doi.org/10.1016/j.psyneuen.2018.12.235
https://doi.org/10.1016/j.biopsycho.2008.10.004
https://doi.org/10.1016/j.biopsycho.2008.10.004
https://doi.org/10.1016/j.psyneuen.2015.02.004
https://doi.org/10.1016/j.psyneuen.2015.02.004
https://www.loc.gov/item/lcwaN0028151/
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref20
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref20
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref20
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref21
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref21
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref21
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref22
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref22
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref22
https://doi.org/10.2307/1229039
https://doi.org/10.1080/19359705.2017.1320739
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref25
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref25
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref25
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref26
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref26
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref26
https://doi.org/10.2105/ajph.91.6.927
https://doi.org/10.2105/ajph.91.6.927
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref28
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref28
https://doi.org/10.1097/PSY.0000000000000825
https://doi.org/10.1097/PSY.0000000000000825


DiGuiseppi, G.T., Davis, J.P., Srivastava, A., Layland, E.K., Pham, D., Kipke, M.D., 2021. 
Multiple Minority Stress and Behavioral Health Among Young Black and Latino 
Sexual Minority Men. LGBT Health.

Doane, L.D., Mineka, S., Zinbarg, R.E., Craske, M., Griffith, J.W., Adam, E.K., 2013. Are 
flatter diurnal cortisol rhythms associated with major depression and anxiety 
disorders in late adolescence? The role of life stress and daily negative emotion 
(Cambridge Core). Dev. Psychopathol. 25 (3), 629–642. https://doi.org/10.1017/ 
S0954579413000060.

DuBois, L.Z., Powers, S., Everett, B.G., Juster, R.-P., 2017. Stigma and diurnal cortisol 
among transitioning transgender men. Psychoneuroendocrinology 82, 59–66. 
https://doi.org/10.1016/j.psyneuen.2017.05.008.

Earnshaw, V.A., Elliott, M.N., Reisner, S.L., Mrug, S., Windle, M., Emery, S.T., Peskin, M. 
F., Schuster, M.A., 2017. Peer victimization, depressive symptoms, and substance 
use: A longitudinal analysis. Pediatrics 139 (6).

Ecker, J., Aubry, T., Sylvestre, J., 2019. A review of the literature on LGBTQ adults who 
experience homelessness. J. Homosex. 66 (3), 297–323. https://doi.org/10.1080/ 
00918369.2017.1413277.

Feinstein, B.A., 2020. The rejection sensitivity model as a framework for understanding 
sexual minority mental health. Arch. Sex. Behav. 49 (7), 2247–2258. https://doi. 
org/10.1007/s10508-019-1428-3.

Figueroa, W.S., Zoccola, P.M., Manigault, A.W., Hamilton, K.R., Scanlin, M.C., 
Johnson, R.C., 2021. Daily stressors and diurnal cortisol among sexual and gender 
minority young adults. Health Psychol. 40 (2), 145–154. https://doi.org/10.1037/ 
hea0001054.

Flentje, A., Heck, N.C., Brennan, J.M., Meyer, I.H., 2020. The relationship between 
minority stress and biological outcomes: A systematic review. J. Behav. Med. 43 (5), 
673–694. https://doi.org/10.1007/s10865-019-00120-6.

Fries, E., Dettenborn, L., Kirschbaum, C., 2009. The cortisol awakening response (CAR): 
Facts and future directions. Int. J. Psychophysiol. 72 (1), 67–73.

Fuller-Rowell, T.E., Doan, S.N., Eccles, J.S., 2012. Differential effects of perceived 
discrimination on the diurnal cortisol rhythm of African Americans and Whites. 
Psychoneuroendocrinology 37 (1), 107–118. https://doi.org/10.1016/j. 
psyneuen.2011.05.011.

Gibb, J.K., Shokoohi, M., Salway, T., Ross, L.E., 2021. Sexual orientation–based 
disparities in food security among adults in the United States: Results from the 
2003–2016 NHANES. Am. J. Clin. Nutr. 114 (6), 2006–2016. https://doi.org/ 
10.1093/ajcn/nqab290.

Graham, R., Berkowitz, B., Blum, R., Bockting, W., Bradford, J., de Vries, B., 
Makadon, H., 2011. The health of lesbian, gay, bisexual, and transgender people: 
Building a foundation for better understanding. Wash., DC: Inst. Med. 10, 13128.

Green, D.C., Parra, L.A., Goldbach, J.T., 2022. Access to health services among sexual 
minority people in the United States. Health Soc. Care Community 30 (6), 
e4770–e4781. https://doi.org/10.1111/hsc.13883.

Guerry, J.D., Hastings, P.D., 2011. In Search of HPA Axis Dysregulation in Child and 
Adolescent Depression. Clin. Child Fam. Psychol. Rev. 14 (2), 135–160. https://doi. 
org/10.1007/s10567-011-0084-5.

Gunnar, M.R., Adam, E.K., 2012. The hypothalamic–pituitary–adrenocortical system and 
emotion: Current wisdom and future directions. Monogr. Soc. Res. Child Dev. 77 (2), 
109–119. https://doi.org/10.1111/j.1540-5834.2011.00669.x.

Haas, A.P., Eliason, M., Mays, V.M., Mathy, R.M., Cochran, S.D., D’Augelli, A.R., 
Silverman, M.M., Fisher, P.W., Hughes, T., Rosario, M., 2010. Suicide and suicide 
risk in lesbian, gay, bisexual, and transgender populations: Review and 
recommendations. J. Homosex. 58 (1), 10–51. https://doi.org/10.1080/ 
00918369.2011.534038.

Hall, W.J., 2018. Psychosocial Risk and Protective Factors for Depression Among 
Lesbian, Gay, Bisexual, and Queer Youth: A Systematic Review. J. Homosex. 65 (3), 
263–316. https://doi.org/10.1080/00918369.2017.1317467.

Hancock, A.-M., 2016. Intersectionality: An intellectual history. In Intersectionality: An 
intellectual history (author). Oxford University Press,; U-M Catalog Search.

Harris, A., Endresen Reme, S., Tangen, T., Hansen, Å.M., Helene Garde, A., Eriksen, H.R., 
2015. Diurnal cortisol rhythm: Associated with anxiety and depression, or just an 
indication of lack of energy? Psychiatry Res. 228 (2), 209–215. https://doi.org/ 
10.1016/j.psychres.2015.04.006.

Hastings, P.D., Guyer, A.E., Parra, L.A., 2022. Conceptualizing the influence of social and 
structural determinants of neurobiology and mental health: Why and how biological 
psychiatry can do better at addressing the consequences of inequity. Biol. 
Psychiatry.: Cogn. Neurosci. Neuroimaging. https://doi.org/10.1016/j. 
bpsc.2022.06.004.

Hatzenbuehler, M.L., McLaughlin, K.A., 2014. Structural stigma and 
hypothalamic–pituitary–adrenocortical axis reactivity in lesbian, gay, and bisexual 
young adults. Ann. Behav. Med. 47 (1), 39–47.

Hatzenbuehler, M.L., Pachankis, J.E., 2016. Stigma and minority stress as social 
determinants of health among lesbian, gay, bisexual, and transgender youth: 
Research evidence and clinical implications. Pediatr. Clin. 63 (6), 985–997.

Hatzenbuehler, M.L., Phelan, J.C., Link, B.G., 2013. Stigma as a fundamental cause of 
population health inequalities. Am. J. Public Health 103 (5), 813–821. https://doi. 
org/10.2105/AJPH.2012.301069.

Hayes, A.F., 2015. An index and test of linear moderated mediation. Multivar. Behav. 
Res. 50 (1), 1–22. https://doi.org/10.1080/00273171.2014.962683.

Hayes, A.F., Preacher, K.J., 2013. Conditional process modeling: Using structural 
equation modeling to examine contingent causal processes. In Structural equation 
modeling: A second course, 2nd ed. IAP Information Age Publishing, pp. 219–266.

Heim, C., Ehlert, U., Hellhammer, D.H., 2000. The potential role of hypocortisolism in 
the pathophysiology of stress-related bodily disorders. Psychoneuroendocrinology 
25 (1), 1–35. https://doi.org/10.1016/S0306-4530(99)00035-9.

Heim, C., Newport, D.J., Mletzko, T., Miller, A.H., Nemeroff, C.B., 2008. The link 
between childhood trauma and depression: Insights from HPA axis studies in 
humans. Psychoneuroendocrinology 33 (6), 693–710. https://doi.org/10.1016/j. 
psyneuen.2008.03.008.

Henderson, E.R., Goldbach, J.T., Blosnich, J.R., 2022. Social Determinants of Sexual and 
Gender Minority Mental Health. Curr. Treat. Options Psychiatry 9 (3), 229–245. 
https://doi.org/10.1007/s40501-022-00269-z.

Hoyt, L.T., Zeiders, K.H., Chaku, N., Niu, L., Cook, S.H., 2021. Identifying diurnal cortisol 
profiles among young adults: Physiological signatures of mental health trajectories. 
Psychoneuroendocrinology 128, 105204.

Hruschka, D.J., Kohrt, B.A., Worthman, C.M., 2005. Estimating between-and within- 
individual variation in cortisol levels using multilevel models. 
Psychoneuroendocrinology 30 (7), 698–714.

Hu, L., Bentler, P.M., 1999. Cutoff criteria for fit indexes in covariance structure analysis: 
Conventional criteria versus new alternatives. Struct. Equ. Model.: A Multidiscip. J. 6 
(1), 1–55. https://doi.org/10.1080/10705519909540118.

Huynh, V.W., Guan, S.-S.A., Almeida, D.M., McCreath, H., Fuligni, A.J., 2016. Everyday 
discrimination and diurnal cortisol during adolescence. Horm. Behav. 80, 76–81. 
https://doi.org/10.1016/j.yhbeh.2016.01.009.

Jacobs, N., Nicolson, N.A., Derom, C., Delespaul, P., van Os, J., Myin-Germeys, I., 2005. 
Electronic monitoring of salivary cortisol sampling compliance in daily life. Life Sci. 
76 (21), 2431–2443. https://doi.org/10.1016/j.lfs.2004.10.045.

Johnson, L.E., Parra, L.A., Ugarte, E., Weissman, D.G., Han, S.G., Robins, R.W., Guyer, A. 
E., Hastings, P.D., 2021. Patterns of poverty across adolescence predict salivary 
cortisol stress responses in Mexican-origin youths. Psychoneuroendocrinology 132, 
105340. https://doi.org/10.1016/j.psyneuen.2021.105340.

Juruena, M.F., Bocharova, M., Agustini, B., Young, A.H., 2018. Atypical depression and 
non-atypical depression: Is HPA axis function a biomarker? A systematic review. Are 
There Biomark. Mood Disord. ? 233, 45–67. https://doi.org/10.1016/j. 
jad.2017.09.052.

Juster, R.-P., McEwen, B.S., Lupien, S.J., 2010. Allostatic load biomarkers of chronic 
stress and impact on health and cognition. Neurosci. Biobehav. Rev. 35 (1), 2–16.

Kennis, M., Gerritsen, L., van Dalen, M., Williams, A., Cuijpers, P., Bockting, C., 2020. 
Prospective biomarkers of major depressive disorder: A systematic review and meta- 
analysis. Mol. Psychiatry 25 (2), 321–338. https://doi.org/10.1038/s41380-019- 
0585-z.

Kertzner, R.M., Meyer, I.H., Frost, D.M., Stirratt, M.J., 2009. Social and Psychological 
Weil-Being in Lesbians, Gay Men, and Bisexuals: The Effects of Race, Gender, Age, 
and Sexual Identity. Am. J. Orthopsychiatry 79 (4), 500–510. https://doi.org/ 
10.1037/a0016848.

King, M., Semlyen, J., Tai, S.S., Killaspy, H., Osborn, D., Popelyuk, D., Nazareth, I., 2008. 
A systematic review of mental disorder, suicide, and deliberate self harm in lesbian, 
gay and bisexual people. BMC Psychiatry 8 (1), 1–17. https://doi.org/10.1186/ 
1471-244X-8-70.

Kraemer, H.C., Giese-Davis, J., Yutsis, M., O’Hara, R., Neri, E., Gallagher-Thompson, D., 
Taylor, C.B., Spiegel, D., 2006. Design Decisions to Optimize Reliability of Daytime 
Cortisol Slopes in an Older Population. Am. J. Geriatr. Psychiatry 14 (4), 325–333. 
https://doi.org/10.1097/01.JGP.0000201816.26786.5b.

Krieger, N., 2012. Methods for the scientific study of discrimination and health: An 
ecosocial approach. Am. J. Public Health 102 (5), 936–944.

Kudielka, B.M., Hellhammer, D.H., Wüst, S., 2009. Why do we respond so differently? 
Reviewing determinants of human salivary cortisol responses to challenge. 
Psychoneuroendocrinology 34 (1), 2–18.

Laudenslager, M.L., Calderone, J., Philips, S., Natvig, C., Carlson, N.E., 2013. Diurnal 
patterns of salivary cortisol and DHEA using a novel collection device: Electronic 
monitoring confirms accurate recording of collection time using this device. 
Psychoneuroendocrinology 38 (9), 1596–1606. https://doi.org/10.1016/j. 
psyneuen.2013.01.006.

Layland, E.K., Diaz, J.E., Parra, L.A., Berglund, P., Kipke, M.D., Bray, B.C., 2025. How do 
anxiety and depression trajectories vary among Black, Latinx, and Afro-Latinx sexual 
minority young men? Uncovering variation in development with intersectional 
subgroups. Dev. Psychol. https://doi.org/10.1037/dev0001968.

LeMoult, J., Ordaz, S.J., Kircanski, K., Singh, M.K., Gotlib, I.H., 2015. Predicting first 
onset of depression in young girls: Interaction of diurnal cortisol and negative life 
events. J. Abnorm. Psychol. 124, 850–859. https://doi.org/10.1037/abn0000087.

Lick, D.J., Durso, L.E., Johnson, K.L., 2013. Minority stress and physical health among 
sexual minorities. Perspect. Psychol. Sci. 8 (5), 521–548. https://doi.org/10.1177/ 
1745691613497965.

Link, B.G., Phelan, J., 1995. Social conditions as fundamental causes of disease. J. Health 
Soc. Behav. 80–94. https://doi.org/10.2307/2626958.

MacKinnon, D.P., Lockwood, C.M., Williams, J., 2004. Confidence limits for the indirect 
effect: Distribution of the product and resampling methods. Multivar. Behav. Res. 39 
(1), 99–128.

Madera, S.L.R., Díaz, N.V., Pibernus, A.R., Padilla, M., Guzzi, A.V., Rodríguez, G.R., 
Bockting, W., 2017. Exploring the feasibility and acceptability of biomarker 
collection for hiv infection and chronic stress among transwomen in Puerto Rico. 
Rev. Puerto De. Psicol. 28 (2), 268.

Mallory, A.B., Russell, S.T., 2021. Intersections of Racial Discrimination and LGB 
Victimization for Mental Health: A Prospective Study of Sexual Minority Youth of 
Color. J. Youth Adolesc. 50 (7), 1353–1368. https://doi.org/10.1007/s10964-021- 
01443-x.

Marshal, M.P., Dermody, S.S., Cheong, J., Burton, C.M., Friedman, M.S., Aranda, F., 
Hughes, T.L., 2013. Trajectories of depressive symptoms and suicidality among 
heterosexual and sexual minority youth. J. Youth Adolesc. 42 (8), 1243–1256.

Marshal, M.P., Dietz, L.J., Friedman, M.S., Stall, R., Smith, H.A., McGinley, J., Thoma, B. 
C., Murray, P.J., D’Augelli, A.R., Brent, D.A., 2011. Suicidality and Depression 

L.A. Parra et al.                                                                                                                                                                                                                                 Psychoneuroendocrinology 178 (2025) 107476 

13 

http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref30
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref30
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref30
https://doi.org/10.1017/S0954579413000060
https://doi.org/10.1017/S0954579413000060
https://doi.org/10.1016/j.psyneuen.2017.05.008
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref33
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref33
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref33
https://doi.org/10.1080/00918369.2017.1413277
https://doi.org/10.1080/00918369.2017.1413277
https://doi.org/10.1007/s10508-019-1428-3
https://doi.org/10.1007/s10508-019-1428-3
https://doi.org/10.1037/hea0001054
https://doi.org/10.1037/hea0001054
https://doi.org/10.1007/s10865-019-00120-6
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref38
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref38
https://doi.org/10.1016/j.psyneuen.2011.05.011
https://doi.org/10.1016/j.psyneuen.2011.05.011
https://doi.org/10.1093/ajcn/nqab290
https://doi.org/10.1093/ajcn/nqab290
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref41
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref41
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref41
https://doi.org/10.1111/hsc.13883
https://doi.org/10.1007/s10567-011-0084-5
https://doi.org/10.1007/s10567-011-0084-5
https://doi.org/10.1111/j.1540-5834.2011.00669.x
https://doi.org/10.1080/00918369.2011.534038
https://doi.org/10.1080/00918369.2011.534038
https://doi.org/10.1080/00918369.2017.1317467
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref47
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref47
https://doi.org/10.1016/j.psychres.2015.04.006
https://doi.org/10.1016/j.psychres.2015.04.006
https://doi.org/10.1016/j.bpsc.2022.06.004
https://doi.org/10.1016/j.bpsc.2022.06.004
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref50
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref50
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref50
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref51
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref51
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref51
https://doi.org/10.2105/AJPH.2012.301069
https://doi.org/10.2105/AJPH.2012.301069
https://doi.org/10.1080/00273171.2014.962683
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref54
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref54
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref54
https://doi.org/10.1016/S0306-4530(99)00035-9
https://doi.org/10.1016/j.psyneuen.2008.03.008
https://doi.org/10.1016/j.psyneuen.2008.03.008
https://doi.org/10.1007/s40501-022-00269-z
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref58
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref58
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref58
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref59
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref59
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref59
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/j.yhbeh.2016.01.009
https://doi.org/10.1016/j.lfs.2004.10.045
https://doi.org/10.1016/j.psyneuen.2021.105340
https://doi.org/10.1016/j.jad.2017.09.052
https://doi.org/10.1016/j.jad.2017.09.052
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref65
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref65
https://doi.org/10.1038/s41380-019-0585-z
https://doi.org/10.1038/s41380-019-0585-z
https://doi.org/10.1037/a0016848
https://doi.org/10.1037/a0016848
https://doi.org/10.1186/1471-244X-8-70
https://doi.org/10.1186/1471-244X-8-70
https://doi.org/10.1097/01.JGP.0000201816.26786.5b
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref70
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref70
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref71
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref71
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref71
https://doi.org/10.1016/j.psyneuen.2013.01.006
https://doi.org/10.1016/j.psyneuen.2013.01.006
https://doi.org/10.1037/dev0001968
https://doi.org/10.1037/abn0000087
https://doi.org/10.1177/1745691613497965
https://doi.org/10.1177/1745691613497965
https://doi.org/10.2307/2626958
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref77
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref77
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref77
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref78
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref78
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref78
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref78
https://doi.org/10.1007/s10964-021-01443-x
https://doi.org/10.1007/s10964-021-01443-x
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref80
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref80
http://refhub.elsevier.com/S0306-4530(25)00199-4/sbref80


Disparities Between Sexual Minority and Heterosexual Youth: A Meta-Analytic 
Review. J. Adolesc. Health 49 (2), 115–123. https://doi.org/10.1016/j. 
jadohealth.2011.02.005.

Martinez, O., Lee, J.H., Bandiera, F., Santamaria, E.K., Levine, E.C., Operario, D., 2017. 
Sexual and Behavioral Health Disparities Among Sexual Minority Hispanics/Latinos: 
Findings From the National Health and Nutrition Examination Survey, 2001–2014. 
Am. J. Prev. Med. 53 (2), 225–231. https://doi.org/10.1016/j.amepre.2017.01.037.

McArdle, J.J., Epstein, D., 1987. Latent growth curves within developmental structural 
equation models. Child Dev. 110–133.

McCall, L., 2005. The complexity of intersectionality. Sings 39 (3).
McEwen, B.S., 1998. Stress, adaptation, and disease: Allostasis and allostatic load. Ann. 

N. Y. Acad. Sci. 840 (1), 33–44.
McEwen, B.S., 2007. Physiology and Neurobiology of Stress and Adaptation: Central Role 

of the Brain. Physiol. Rev. 87 (3), 873–904. https://doi.org/10.1152/ 
physrev.00041.2006.

McEwen, B.S., Stellar, E., 1993. Stress and the individual: Mechanisms leading to disease. 
Arch. Intern. Med. 153 (18), 2093–2101.

McLaughlin, K.A., Hatzenbuehler, M.L., Keyes, K.M., 2010. Responses to Discrimination 
and Psychiatric Disorders Among Black, Hispanic, Female, and Lesbian, Gay, and 
Bisexual Individuals. Am. J. Public Health 100 (8), 1477–1484. https://doi.org/ 
10.2105/AJPH.2009.181586.

Meyer, I.H., 2003. Prejudice, social stress, and mental health in lesbian, gay, and bisexual 
populations: Conceptual issues and research evidence. Psychol. Bull. 129 (5), 
674–697. https://doi.org/10.1037/0033-2909.129.5.674.

Meyer, I.H., 2010. Identity, stress, and resilience in lesbians, gay men, and bisexuals of 
color. Couns. Psychol. 38 (3), 442–454. https://doi.org/10.1177/ 
0011000009351601.

Meyer, I.H., Schwartz, S., Frost, D.M., 2008. Social patterning of stress and coping: Does 
disadvantaged social statuses confer more stress and fewer coping resources? Soc. 
Sci. Med. 67 (3), 368–379. https://doi.org/10.1016/j.socscimed.2008.03.012.

Mijas, M., Blukacz, M., Koziara, K., Kasparek, K., Pliczko, M.P., Galbarczyk, A., 
Jasienska, G., 2021. Dysregulated by stigma. Cortisol responses to repeated 
psychosocial stress in gay and heterosexual men. Psychoneuroendocrinology, 
105325.

Monroe, S.M., Simons, A.D., 1991. Diathesis-stress theories in the context of life stress 
research: Implications for the depressive disorders. Psychol. Bull. 110 (3), 406–425. 
https://doi.org/10.1037/0033-2909.110.3.406.

Montoya, A.K., Hayes, A.F., 2017. Two-condition within-participant statistical mediation 
analysis: A path-analytic framework. Psychol. Methods 22 (1), 6.

Morgan, E.M., 2013. Contemporary Issues in Sexual Orientation and Identity 
Development in Emerging Adulthood. Emerg. Adulthood 1 (1), 52–66. https://doi. 
org/10.1177/2167696812469187.

Newcomb, M.E., Mustanski, B., 2010. Internalized homophobia and internalizing mental 
health problems: A meta-analytic review. Clin. Psychol. Rev. 30 (8), 1019–1029. 
https://doi.org/10.1016/j.cpr.2010.07.003.

Owens, S.A., Helms, S.W., Rudolph, K.D., Hastings, P.D., Nock, M.K., Prinstein, M.J., 
2019. Interpersonal Stress Severity Longitudinally Predicts Adolescent Girls’ 
Depressive Symptoms: The Moderating Role of Subjective and HPA Axis Stress 
Responses. J. Abnorm. Child Psychol. 47 (5), 895–905. https://doi.org/10.1007/ 
s10802-018-0483-x.

Pachankis, J.E., Sullivan, T.J., Feinstein, B.A., Newcomb, M.E., 2018. Young adult gay 
and bisexual men’s stigma experiences and mental health: An 8-year longitudinal 
study. Dev. Psychol. 54 (7), 1381.

Parent, M.C., DeBlaere, C., Moradi, B., 2013. Approaches to research on intersectionality: 
Perspectives on gender, LGBT, and racial/ethnic identities. Sex. Roles 68 (11–12), 
639–645.

Parra, L.A., Benibgui, M., Helm, J.L., Hastings, P.D., 2016. Minority stress predicts 
depression in lesbian, gay, and bisexual emerging adults via elevated diurnal 
cortisol. Emerg. Adulthood 4 (5), 365–372.

Parra, L.A., Hastings, P.D., 2018. Integrating the Neurobiology of Minority Stress with an 
Intersectionality Framework for LGBTQ-Latinx Populations. N. Dir. Child Adolesc. 
Dev. 2018 (161), 91–108. https://doi.org/10.1002/cad.20244.

Parra, L.A., Hastings, P.D., 2020. Challenges to Identity Integration Indirectly Link 
Experiences of Heterosexist and Racist Discrimination to Lower Waking Salivary 
Cortisol in Sexually Diverse Latinx Emerging Adults. Front. Psychol. 11, 228.

Parra, L.A., Helm, J.L., Hastings, P.D., 2022. Adrenocortical responses of emerging adults 
in California in the two months following the Pulse night club massacre: Evidence for 
distal stress responses. Compr. Psychoneuroendocrinology 10, 100129. https://doi. 
org/10.1016/j.cpnec.2022.100129.

Patterson, C.J., 2008. Sexual orientation across the life span: Introduction to the special 
section. Dev. Psychol. 44 (1), 1.

Philbin, M.M., Flake, M., Hatzenbuehler, M.L., Hirsch, J.S., 2018. State-level 
immigration and immigrant-focused policies as drivers of Latino health disparities in 
the United States. Role Racism Health Inequalities: Integr. Approaches Across Discip. 
199, 29–38. https://doi.org/10.1016/j.socscimed.2017.04.007.

Pilkington, N.W., D’Augelli, A.R., 1995. Victimization of lesbian, gay, and bisexual youth 
in community settings. J. Community Psychol. 23 (1), 34–56. https://doi.org/ 
10.1002/1520-6629(199501)23:1< 34::AID-JCOP2290230105> 3.0.CO;2-N.

Preacher, K.J., Hayes, A.F., 2008. Asymptotic and resampling strategies for assessing and 
comparing indirect effects in multiple mediator models. Behav. Res. Methods 40 (3), 
879–891.

Price-Feeney, M., Jones, L.M., Ybarra, M.L., Mitchell, K.J., 2018. The relationship 
between bias-based peer victimization and depressive symptomatology across sexual 
and gender identity. Psychol. Violence 8 (6), 680.

Ramirez, J.L., Gonzalez, K.A., Galupo, M.P., 2018. “Invisible during my own crisis”: 
Responses of LGBT people of color to the Orlando shooting. J. Homosex. 65 (5), 
579–599.

Ramirez, J.L., Paz Galupo, M., 2019. Multiple minority stress: The role of proximal and 
distal stress on mental health outcomes among lesbian, gay, and bisexual people of 
color. J. Gay Lesbian Ment. Health 23 (2), 145–167. https://doi.org/10.1080/ 
19359705.2019.1568946.

Rector, J.L., Tay, L., Wiese, C.W., Friedman, E.M., 2019. Relative sensitivity of cortisol 
indices to psychosocial and physical health factors. PLOS ONE 14 (4), e0213513. 
https://doi.org/10.1371/journal.pone.0213513.

Robins, C.J., Block, P., 1989. Cognitive theories of depression viewed from a diathesis- 
stress perspective: Evaluations of the models of Beck and of Abramson, Seligman, 
and Teasdale. Cogn. Ther. Res. 13 (4), 297–313. https://doi.org/10.1007/ 
BF01173475.

Saxbe, D.E., 2008. A field (researcher’s) guide to cortisol: Tracking HPA axis functioning 
in everyday life. Health Psychol. Rev. 2 (2), 163–190.

Schuler, K.L., Ruggero, C.J., Goldstein, B.L., Perlman, G., Klein, D.N., Kotov, R., 2017. 
Diurnal Cortisol Interacts With Stressful Events to Prospectively Predict Depressive 
Symptoms in Adolescent Girls. J. Adolesc. Health 61 (6), 767–772. https://doi.org/ 
10.1016/j.jadohealth.2017.06.005.

Segerstrom, S.C., Boggero, I.A., Smith, G.T., Sephton, S.E., 2014. Variability and 
reliability of diurnal cortisol in younger and older adults: Implications for design 
decisions. Psychoneuroendocrinology 49, 299–309.

Shapero, B.G., Curley, E.E., Black, C.L., Alloy, L.B., 2019. The interactive association of 
proximal life stress and cumulative HPA axis functioning with depressive symptoms. 
Depress Anxiety 36 (11), 1089–1101. https://doi.org/10.1002/da.22957.

Shonkoff, J.P., Boyce, W.T., McEwen, B.S., 2009. Neuroscience, Molecular Biology, and 
the Childhood Roots of Health Disparities: Building a New Framework for Health 
Promotion and Disease Prevention. JAMA 301 (21), 2252–2259. https://doi.org/ 
10.1001/jama.2009.754.

Slavich, G.M., 2020. Social Safety Theory: A Biologically Based Evolutionary Perspective 
on Life Stress, Health, and Behavior. Annu. Rev. Clin. Psychol. 16 (1), 265–295. 
https://doi.org/10.1146/annurev-clinpsy-032816-045159.

Stalder, T., Lupien, S.J., Kudielka, B.M., Adam, E.K., Pruessner, J.C., Wüst, S., 
Dockray, S., Smyth, N., Evans, P., Kirschbaum, C., Miller, R., Wetherell, M.A., 
Finke, J.B., Klucken, T., Clow, A., 2022. Evaluation and update of the expert 
consensus guidelines for the assessment of the cortisol awakening response (CAR). 
Psychoneuroendocrinology 146, 105946. https://doi.org/10.1016/j. 
psyneuen.2022.105946.

Tanner, J.L., Arnett, J.J., 2016. The emergence of emerging adulthood: The new life 
stage between adolescence and young adulthood. In Routledge handbook of youth and 
young adulthood. Routledge, pp. 50–56.

ter Horst, D.M., Schene, A.H., Figueroa, C.A., Assies, J., Lok, A., Bockting, C.L.H., 
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