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Abstract Bisexual individuals are at higher risk for poor
mental health outcomes compared to heterosexual as well as
lesbian and gay individuals and experience minority stressors,
such as discrimination, from both heterosexual and sexual
minority communities. However, there is little research exam-
ining the negative effects of bisexual-specific minority
stressors on bisexual individuals’ mental health as well as
psychological factors that might help explain minority
stressors’ deleterious effects. This research examined the ef-
fects of distal minority stressors (i.e., anti-bisexual experi-
ences from both heterosexual as well as lesbian and gay peo-
ple) and proximal stressors (i.e., internalized heterosexism and
sexual orientation concealment) on psychological distress and
suicidality among bisexual adults (N = 503). Building on the
relational framing of the minority stress model, we also tested
one relational factor (i.e., loneliness) as a mediator of the as-
sociations between distal and proximal minority stressors and
poor mental health (i.e., psychological distress and
suicidality). Structural equation modeling analyses were used
to test the mediating effects of loneliness on the associations
between minority stressors and psychological distress and
suicidality. Although distal and proximal minority stressors
were not associated with each other, loneliness mediated the

effects of distal and proximal minority stressors on psycho-
logical distress and suicidality. The results of this study under-
score the importance of targeting bisexual-specific minority
stressors as well as loneliness in preventive interventions to
improve the mental health of bisexual individuals.
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Sexual minorities (e.g., lesbian, gay, bisexual, or queer indi-
viduals) are at greater risk for poor mental health outcomes
than their heterosexual counterparts (Institute of Medicine
2011). Among specific subgroups of sexual minorities, an
emerging body of literature indicates that bisexual individuals
are at greater risk for poor health outcomes compared to het-
erosexuals and other sexual minorities (i.e., lesbians and gay
men). Bisexuality encompasses attraction to more than one
gender and/or identifying as bisexual. Bisexual individuals
are at greater risk for depression, anxiety, and suicidality than
heterosexuals and other sexual minorities (Bostwick et al.
2010; Kerr et al. 2013; Pompili et al. 2014; Pyra et al.
2014). Despite bisexual individuals’ heightened health risk,
there is a dearth of literature examining unique risk factors
associated with their mental health. Identifying bisexual-
specific risk factors is crucial to informing preventive efforts
to improve the mental health of bisexuals.

The minority stress model is commonly used to explain
sexual orientation disparities in health (Meyer 2003). The
model posits that, beyond the effects of general stress,
sexual minorities experience unique and chronic stigma-
specific stressors (i.e., minority stressors) that are related
to their marginalized identity and compromise their
health. These may be distal stressors, which are external
stressful events such as acts of discrimination (e.g., hate
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crimes, family rejection). They also may be proximal
stressors, which are individuals’ internalized stress pro-
cesses, such as internalizing heterosexist stigma into one’s
self-concept and concealing one’s sexual orientation.
There is limited existing research drawing comparisons
between bisexual, lesbian, and gay individuals’ experi-
ences of minority stress. However, the limited evidence
that exists suggests that bisexual individuals are more
likely than other sexual minorities to experience some
proximal stressors such as sexual orientation concealment
(e.g., Balsam and Mohr 2007).

There is much empirical evidence supporting the associa-
tions between distal minority stressors and poor health out-
comes among sexual minorities (e.g., Brewster et al. 2013;
Mereish and Poteat 2015; Szymanski and Sung 2010) as well
as proximal minority stressors and poor health outcomes
(Newcomb and Mustanski 2010). However, most of these
studies aggregated bisexual participants with other sexual mi-
nority groups and did not examine bisexual-specific minority
stressors.

In addition to minority stressors experienced by all
sexual minorities (e.g., heterosexism and homophobia),
bisexual individuals experience unique bisexual-specific
minority stressors and stigma (e.g., biphobia or anti-
bisexual prejudice; Bostwick and Hequembourg 2014;
Brewster and Moradi 2010; Dodge et al. 2016; Firestein
1996; Roberts et al. 2015). For example, bisexuals’ sexual
orientation is often perceived as immoral and unstable and
bisexuals are stereotyped to be confused about their sex-
ual orientation, hypersexual, and sexually promiscuous
individuals who are more likely to transmit sexually trans-
mitted diseases (Bostwick and Hequembourg 2014;
Brewster and Moradi 2010; Flanders et al. 2016). A re-
cent national survey of US adults demonstrates that these
stereotypes continue to be endorsed (Dodge et al. 2016).
Moreover, bisexual individuals also experience unique
forms of hostility (Bostwick and Hequembourg 2014).
They are stigmatized by being perceived as disloyal
(Brewster and Moradi 2010), and heterosexual, lesbian,
and gay individuals are generally less willing to be in a
romantic relationship with a bisexual individual (Feinstein
et al. 2014; Flanders et al. 2016). Additionally, prejudice
research shows that heterosexuals hold more prejudice
toward bisexual individuals than toward lesbians and
gay men (Eliason 1997), and despite changes in attitudes
toward lesbians and gay men, prejudice toward bisexuals
has remained consistent (Dodge et al. 2016).

Many bisexual-specific minority stressors are not only
enacted by heterosexuals but also by other sexual minor-
ities, such as lesbians and gay men, a phenomenon called
Bdouble discrimination^ (Bostwick and Hequembourg
2014; Brewster and Moradi 2010; Friedman et al. 2014;
Roberts et al. 2015). Furthermore, bisexual individuals

experience more violence and victimization than hetero-
sexuals, lesbians, and gay men (Breiding et al. 2010;
Katz-Wise and Hyde 2012). Experiencing Bdouble
discrimination^ related to their sexual orientation may
help explain the unique health disparities faced by bisex-
uals (Friedman et al. 2014). However, bisexual men and
women are largely invisible in both heterosexual and sex-
ual minority communities and psychological research
(Eliason 1997; Flanders et al. 2016). There is also limited
research examining the effects of bisexual-specific minor-
ity stressors on bisexual individuals’ mental health and
associated mediating mechanisms.

Minority stressors are inherently relationally disruptive
and lead to social isolation and loneliness and in turn poor
health (Mereish and Poteat 2015). In fact, minority
stressors are directly associated with social isolation, de-
creased social supports, and loneliness (Díaz et al. 2001;
Kuyper and Fokkema 2011; Mereish and Poteat 2015).
This is consistent with literature suggesting that stigma-
tized groups are generally at higher risk for loneliness
(Cacioppo et al. 2015). Bisexual individuals experience
stigma and rejection from both heterosexual and lesbian
and gay communities, which has been linked to a sense of
invisibility and isolation (Rust 2002). Thus, loneliness
might be a particularly relevant mechanism for bisexual
individuals in explaining how bisexual-specific minority
stressors are associated with poor mental health. Reviews
of the clinical significance of loneliness in the general
population have documented that it is significantly asso-
ciated with poor mental health outcomes, including de-
pression and suicide (Hawkley and Cacioppo 2010).
Among studies of sexual minorities, loneliness is also
associated with poor mental health outcomes (Díaz et al.
2001; Mereish and Poteat 2015). However, research has
not tested loneliness as a potential mediating mechanism
between bisexual-specific minority stressors and poor
mental health for bisexual individuals, despite it being a
key mechanism for intervention (Cacioppo et al. 2015).

Purpose of Proposed Study/Research Questions

Some studies have more recently examined the minority
stress model and its psychological mediation adaption
among sexual minorities more broadly, but very little
work has focused on bisexual individuals. Moreover,
there is little research testing the relationship between
bisexual-specific minority stressors and mental health as
well as the pathways through which minority stressors are
associated with poorer mental health outcomes among bi-
sexual individuals. Identifying such pathways can inform
preventive interventions to address bisexuals’ mental
health. As such, this study aims to (1) fill existing gaps
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in knowledge of minority stress processes in bisexual
communities, (2) address an existing gap in the knowl-
edge of the mental health effects of bisexual-specific mi-
nority stress, and (3) investigate one possible mechanism
by which bisexual-specific stress may contribute to poor
mental health by testing the relational framing of the mi-
nority stress model (Mereish and Poteat 2015). In this
study, we tested one relational factor (i.e., loneliness) as
a mediator of the associations between distal and proximal
minority stressors and poor mental health (i.e., psycholog-
ical distress and suicidality) among a sample of bisexual
adults. We build on this relational framework to focus
solely on bisexual individuals and the effects of
bisexual-specific minority stressors.

First, consistent with the minority stress model, we hy-
pothesized that distal stressors (i.e., anti-bisexual prejudice
from heterosexual, lesbian, and gay individuals) and prox-
imal stressors (i.e., internalized heterosexism and conceal-
ment) would be associated with each other (path A,
Fig. 1). Second, we hypothesized that distal and proximal
stressors would be associated with higher levels of loneli-
ness (paths B and C; Gierveld and Van Tilburg 2010).
Third, we hypothesized that greater loneliness will be as-
sociated with greater psychological distress and suicidality
(paths D and E), as supported in the literature (Díaz et al.
2001; Mereish and Poteat 2015). Fourth, we hypothesized
that loneliness would mediate the associations between
minority stressors and psychological distress and
suicidality; specifically, we hypothesized that minority
stressors would have indirect associations with psycholog-
ical distress and suicidality through their associations with
loneliness. Although not tested in the proposed model, we
hypothesized that minority stressors would be correlated
with psychological distress and suicidality.

In addition to testing the minority stress model (Meyer
2003; Fig. 1), we also tested the psychological mediation
adaption of the model (Hatzenbuehler 2009). Consistent with
this adaptation, we hypothesized that proximal minority
stressors would mediate the association between distal minor-
ity stressors, loneliness, and poorer mental health.
Specifically, bisexual-specific distal minority stressors would
be associated with more proximal minority stressors and lone-
liness, which in turn would be associated with more psycho-
logical distress and suicidality.

Method

Procedures

We recruited participants through online sexual minority and
bisexual-specific groups and listservs (e.g., social groups and
online networks) for a study of bisexual people’s health and
wellbeing. Internet recruitment of participants is a successful
and common method to obtain representative samples (Kraut
et al. 2004) and to reach sexual minority populations (Moradi
et al. 2009). Inclusion criteria were age 18 years or older and
identifying as bisexual and/or having attractions to more than
one gender. All potential participants received a link to the
data collection website, on which they provided informed
consent and completed an online survey which started with
demographics and then proceeded to the study’s measures.
Participants had the option of being entered into a raffle for
a monetary incentive for their participation. At the end of the
survey, participants were presented with a list of online re-
sources providing sexual minority-specific mental health sup-
port and services. The study was approved by the researchers’
Institutional Review Board.
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The data were cleaned and screened for missing cases. An
initial 961 prospective individuals clicked the survey link, and
935 participants initiated the online survey. Participants who
terminated their participation in the online survey prematurely
or stopped taking the survey all together prior to completing
any of the items for the primary measures were removed from
the dataset (n = 432). Analyses comparing participants who
terminated taking the survey early to participants who finished
completing the entire survey indicated that they did not differ
in most of the demographic variables, and, in some instances,
were less likely to identify as bisexual and more likely to be
male. This data cleaning procedure and the degree of
missingness is consistent with prior online studies of sexual
minorities (Brewster et al. 2013). Of the 503 participants in-
cluded in this study, some had missing data on the item level;
however, most had no more than 0.60% item-level
missingness and three had no more than 1%, which is consid-
ered small (Parent 2013). We conducted available item anal-
ysis procedures to address these missing data points.
Specifically, for participants with missing data, mean imputa-
tion was conducted based on the available item responses for
each measure within each participant. This procedure is rec-
ommended and performs equally to multiple imputation pro-
cedures (Parent 2013).

Participants

Participants were 503 adults ages 18 to 64 years (M = 28.50,
SD = 9.55) who identified as cisgender (non-transgender)
women (76.5%), cisgender men (11.3%), and transgender/
gender non-binary (12.1%). They identified their sexual ori-
entation as bisexual (74.6%), queer (16.1%), pansexual
(3.8%), gay (0.6%), lesbian (0.6%), heterosexual (1.0%),
and other (3.4%); participants who were not bisexually iden-
tified were included in this study as they endorsed attraction to
more than one gender. Participants were White (80.1%), bira-
cial or multiracial (7.8%), Hispanic/Latino/a (4.0%), Asian/
Asian American or Pacific Islander (2.8%), Black/African
American (2.4%), Middle Eastern/Arab or Arab American
(0.8%), Native American (0.4%), and other (1.8%).
Participants lived in the following US regions: Northeast
(23.3%), Midwest (17.5%), West (10.7%), South (8.5%),
Southwest (6.8%), Northwest (3.4%), or other US territories
(0.4%); 29.3% reported living internationally in a non-US
territory. They reported their education level as: some high
school (3.0%), high school degree or GED equivalent
(30.4%), Associate degree (8.7%), Bachelor’s degree
(30.4%), and Master’s degree or higher (27.5%). Many par-
ticipants were low income (annual income ≤$19,999; 56.7%),
with 37.8% students and 34.6% working full-time.
Participants were in varying relationship statues: 37.8% sin-
gle, 33.4% partnered or committed relationship, 16.7% mar-
ried, 11.3% dating, and 0.8% separated/divorced.

Measures

Distal Minority Stressors Bisexual-specific distal stressors
were assessed with the Anti-Bisexual Experiences Scale
(Brewster and Moradi 2010), which measured anti-bisexual
prejudice from heterosexual people (ABES-H; 17-items) and
from lesbian/gay people (ABES-LG; 17-items). Response op-
tions were on a 6-point scale, ranging from 1 (never) to 6
(almost all of the time). The mean of the scale was computed
and higher scores indicate higher levels of bisexual-specific
distal stressors; score ranges are reported in Table 1. For this
study, the Cronbach alpha reliability coefficients for the
ABES-H and ABES-LG scales were 0.95 and 0.97,
respectively.

Proximal Minority Stressor: Internalized Heterosexism
The 5-item Internalized Homonegativity subscale of the
Lesbian, Gay, and Bisexual Identity Scale (Mohr and Fassinger
2000) was used to assess internalized heterosexism. Three items
were adapted to be bisexual-sensitive for this study (e.g., BI’m
proud to be part of the bisexual/queer community^ and BI am
glad to be a bisexual/queer person^; both were reverse-coded);
specifically, BLGB^ was replaced with Bbisexual/queer.^ The
items’ response options were on a 7-point Likert scale ranging
from 1 (strongly disagree) to 7 (strongly agree). The mean of
the scale was computed and higher scores indicate higher levels
of internalized heterosexism. For this investigation, the
Cronbach alpha reliability was .85.

Proximal Minority Stressor: Concealment The 3-item
Concealment Motivation subscale of the Lesbian, Gay, and
Bisexual Identity Scale (Mohr and Kendra 2011) was used to
assess sexual orientation concealment. Participants were asked
to indicate their experience as an LGB person to three items.
Two items were adapted to be more sensitive to bisexual indi-
viduals (i.e., BI prefer to keep my romantic relationships rather
private^ and BI keep careful control over who knows about my
romantic relationships.^); specifically, the phrase Bsame-sex
attractions^ was changed to Bromantic attractions.^ Item re-
sponse options were on a 6-point Likert scale, ranging from 1
(disagree strongly) to 6 (agree strongly). The mean of the scale
was computed and higher scores indicate higher levels of sex-
ual orientation concealment motivation. For this investigation,
the Cronbach alpha reliability was .86.

Loneliness Mediator Social and affective domains of feel-
ings of loneliness were assessed with the 6-item short
form scale of the De Jong Gierveld Loneliness Scale
(Gierveld and Tilburg 2006). Item response options were
on a 5-point scale ranging from 1 (yes!), 3 (more or less),
to 5 (no!). The mean of the scale was computed and
higher scores indicate higher levels of loneliness. For this
study, the Cronbach alpha reliability was .87.
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Psychological Distress The 7-item depression and 7-item
anxiety subscales of the Depression, Anxiety, and Stress
Scale-21 (Lovibond and Lovibond 1995) were used to assess
symptoms of depression and anxiety as indicators of psycho-
logical distress. Item response options were on a 4-point scale
ranging from 1 (Did not apply to me at all) to 4 (Applied to me
very much, or most of the time). The mean of the scale was
computed and higher scores indicate higher levels of psycho-
logical distress. For this study, the Cronbach alpha reliability
coefficients were .93 for the depression subscale and .85 for
the anxiety subscale.

Suicidality The 4-item Suicidal Behaviors Questionnaire-
Revised (SBQ-R; Osman et al. 2001) assessed suicidality. The
SBQ-R assesses a range of suicidality from suicidal ideation to
attempts. Consistent with scoring procedures, the sum of all four
items indicates greater suicidality. The SBQ-R has been found to
differentiate between suicidal and non-suicidal subgroups among
non-clinical samples (Osman et al. 2001). The SBQ-R has been
used with diverse samples, and researchers have reported high
alpha reliability coefficients among varying samples (e.g., Chang
et al. 2010), including sexual minorities (Harris 2013). For this
investigation, the Cronbach alpha reliability was .76 based on the
standardized items.

Analysis Plan for Testing the Proposed Models

We used structural equation modeling (SEM) in AMOS 20.0
(Arbuckle 2011) to test the measurement model and the struc-
tural models. Given the large number of participants in our
study, our sample size met adequate power standards for using
SEM (Schumacker and Lomax 2010; Thompson 2000). We

used several fit indices to assess whether each model was a
good fit to the data: root-mean-square error of approximation
(RMSEA), incremental fit (IFI), comparative fit (CFI), and
non-normed fit (NNFI) indices. Values between .90 and .95
for the IFI, CFI, and NNFI are considered good model fit
(Schumacker and Lomax 2010). RMSEA values of .06 or
below indicate good model fit (Schumacker and Lomax
2010). The chi-square statistic was not used because it has
many limitations and discrepancies, especially with larger
samples (Cheung and Rensvold 2002).

Model Specification The distal stressors factor was com-
posed of two indicators: anti-bisexual prejudice from hetero-
sexuals and anti-bisexual prejudice from lesbians and gay
men. The proximal stressors factor was also composed of
two indicators: internalized heterosexism and concealment.
Finally, the psychological distress factor was composed of
two indicators: anxiety and depressive symptoms. Given the
small number of items of the suicidality measure, the
suicidality factor was composed of four indicators,
which were the four items of the suicidality scale.
Three parcels were computed and used as indicators
for the loneliness factor. Parcels can improve reliability
and minimize potential violations of assumptions of
multivariate normality (Little et al. 2002). Given the
loneliness scale had six items, we chose to parcel rather
than use each item as an indicator because parceling
permits for fewer parameter estimates, lower likelihood
of correlated residuals, and reduce sampling error (Little
et al. 2013). We computed parcels using the item-to-
construct balance technique (Little et al. 2002), such
that items with the highest and lowest factor loadings

Table 1 Correlations among the exogenous, endogenous, and mediation variables

ABES-H ABES-LG Internalized
heterosexism

Concealment Depression
symptoms

Anxiety
symptoms

Suicidality Loneliness

ABES-H –

ABES-LG .83** –

Internalized heterosexism −.01 −.02 –

Concealment .03 .01 .31** –

Depression symptoms .22** .23** .09** .15** –

Anxiety symptoms .29** .28** .10** .17** .63** –

Suicidality .24** .25** .03 .03 .60** .46** –

Loneliness .20** .19** .17** .27** .62** .45** .42** –

Mean 2.66 2.62 1.86 3.63 2.24 2.01 8.26 2.79

SD 1.00 1.23 1.03 1.38 0.81 0.68 3.61 1.09

Range 1–6 1–6 1–6.2 1–6 1–4 1–4 3–18 1–5

ABES-H anti-bisexual prejudice from heterosexuals, ABES-LG anti-bisexual prejudice from lesbians and gay men

*p < .05, **p < .01
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were evenly distributed across the three parcels of each
construct.

We controlled for gender, sexual orientation, employ-
ment, relationship status, and education. We included
each demographic variable as an observed indicator in
the measurement model and controlled for each demo-
graphic variable and its association with each of the five
factors in the structural models (i.e., distal stressors,
proximal stressors, loneliness, psychological distress,
and suicidality). Due to a large number of missing cases
for age (n = 40), we did not control for it in our
models.1

In our measurement and structural models, each ob-
served indicator was constrained to load only on its
respective latent factor. For the measurement model,
each covariance among factors was free to be estimated;
however, the measurement errors were not allowed to
correlate. Covarying endogenous variables in some sta-
tistical software, such as AMOS, is not permitted; how-
ever, covarying their residuals is permitted if a correla-
tion is desired between endogenous variables (Kenny
2011). Therefore, in the structural model, the residuals
of the two minority stress factors as well as of the two
psychological distress and suicidality factors were
allowed to covary with each other to represent the con-
ceptual and empirical associations between these con-
structs in the proposed model (Fig. 1).

Bootstrapping We used bootstrapping procedures to obtain
indirect effect estimates and because bootstrapping is a resam-
pling procedure that is optimal, effective, and recommended
for handling non-normally distributed data (MacKinnon et al.
2004). Bias-corrected bootstrapping is relatively best com-
pared to other bootstrapping techniques and it offers greater
statistical power and precision (MacKinnon et al. 2004). We
used the bias-corrected bootstrapping procedure with 95%
confidence intervals with 1000 samples.

Results

Preliminary Analyses

For descriptive purposes, correlations among all the variables
and basic scale descriptive statistics are reported in Table 1.

The correlations are based on computed scales, which should
not be confounded with the latent factors in the structural
model. Most of the variables were significantly correlated in
conceptually consistent directions (range: 0.09 to 0.83); how-
ever, distal and proximal minority stressors were not signifi-
cantly correlated with each other and proximal stressors were
not correlated with suicidality. The patterns of associations
between these constructs are explained in greater detail in
the tested latent structural models.

To determine which demographic variables to account for
in our structural equation modeling analyses, we conducted a
MANOVA to test whether participants differed on the study’s
constructs of interest based on demographic variables. There
was a significant effect for gender, Wilks’s Λ = .911, F (16,
920) = 2.73, p < .001, η2p = .05; sexual orientation, Wilks’s
Λ = .93, F (16, 920) = 2.12, p < .05, η2p = .04; employment,
Wilks’s Λ = .891, F (24, 1334) = 2.26, p < .001, η2p = .04;
relationship status, Wilks’s Λ = .89, F (24, 1334) = 2.36,
p < .001, η2p = .04; and education, Wilks’s Λ = .86, F (16,
920) = 4.60, p < .001, η2p = .07. There were no differences for
race (p = .86), income (p = .17), or geographical location
(p = .58).

Transgender and gender non-binary individuals reported
more loneliness than females (η2p = .02) and more suicidality
than males and females (η2p = .04). Bisexual and queer indi-
viduals reported more anti-bisexual prejudice from heterosex-
ual people (η2p = .02) and less internalized biphobia (η2p = .08)
than all other sexual orientation groups; bisexual individuals
reported more anti-bisexual prejudice from lesbian and gay
people than all other sexual orientation groups (η2p = .02)
but not more than queer individuals.

In terms of employment, individuals who were employed
full-time reported less loneliness (η2p = .07), psychological
distress (η2p = .05), and suicidality (η2p = .02) than individuals
who were employed part-time, unemployed, or students.
Students reported less anti-bisexual prejudice from lesbian
and gay people than part-time, unemployed and other individ-
uals (e.g., stay-at-home parent, disabled, etc.; η2p = .03); other
individuals reported less loneliness than individuals who were
working part-time or were unemployed (η2p = .07), and less
psychological distress than individuals working part-time (η2p
= .05). As for relationship status, individuals who were single
were more likely to report concealment than partnered and
committed individuals (η2p. = .04) and more likely to report
loneliness than dating, partnered, committed, and married in-
dividuals (η2p = .05). In terms of education, individuals with a
graduate or professional degree or higher reported more anti-
bisexual prejudice from lesbian and gay people than individ-
uals with a high school degree, GED equivalent, or lower
(η2p ¼.04). Individuals with a high school degree, GED equiv-
alent, or lower reported more concealment than individuals
with a graduate degree or higher ðη2p ¼.02), and more psycho-
logical distress ðη2p ¼.04) and suicidality ðη2p ¼.02) than

1 To ascertain the effects of age, we conducted additional analyses. We first
removed 40 participants who did report their age and compared them to par-
ticipants who reported their age; there were no significant differences in de-
mographic variables or the constructs in ourmodels between these two groups.
We then ran a structural model while controlling for age as well as the other
aforementioned variables. This model had good fit with the data and similar
results to the models presented. To maximize our sample size, we present the
models not controlling for age.
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individuals with any form of higher education; individuals
with an associates or college degree reported more psycholog-
ical distress than individuals with graduate degree or higher
reported ðη2p ¼.04).

Testing Proposed Model

The measurement model was a good fit to the data (IFI = .97;
CFI = .97; NNFI = .96; RMSEA = .055 [.044, .067]).
Similarly, the proposed model had a good fit to the data
(IFI = .96; CFI = .96; NNFI = .94; RMSEA = .051 [.043,
.060]). As hypothesized and reported in Fig. 1, our proposed
model indicated that both distal and proximal stressors were
associated with more loneliness (β = .25 and .36, respectively,
p < .001) and loneliness was strongly associated with more
psychological distress and suicidality (β = .67 and .49, respec-
tively, p < .001), while accounting for demographic variables.
However, distal and proximal minority stressors were not sig-
nificantly associated with each other (p = .55). Consistent with
our mediation hypothesis, the indirect effects of distal and
proximal minority stressors on psychological distress and
suicidality through loneliness were significant, such that distal
and proximal minority stressors were associated more psycho-
logical distress and suicidality through their association with
more loneliness (Table 2; βdistal stress = .17 for psychological
distress and .12 for suicidality; p = .001 and .002, respectively;
βproximal stress = .24 for psychological distress and .17 for
suicidality; ps = .002).

To rigorously test the mediation model, we also tested a
modification of our proposed model to include the direct paths
from distal and proximal stressors to psychological distress and
suicidality. The model had an adequate fit to the data (IFI = .97;
CFI = .97; NNFI = .95; RMSEA = .046 [.037, .055]). The
direct paths from distal stressors to psychological and distress
and suicidality were significant (β = .19 and .21, respectively,

p < .001); however, the direct paths from proximal stressors to
psychological distress and suicide were not significant
(β = −.02, p = .76; β = −.16, p = .05, respectively). We con-
ducted nested comparisons to test for significant differences
between the proposed model and modified model. The chi-
square change between our proposed model (χ2 = 229.55,
df = 99) and the modified model (χ2 = 195.72, df = 95) was
not significantly different in fit (p > .05). As such, we retained
our proposed model for parsimony.

Given that distal and proximal minority stressors were not
correlated with each other in our correlation analyses nor were
they covarying in the SEM analyses, we do not provide the
results for the alternative psychological mediation model of mi-
nority stress because it was not statistically supported. However,
we did test it and did not find statistical support for the model.

Discussion

The aim of this study was to examine whether bisexual-
specific distal and proximal stressors were associated with
adverse mental health among bisexual individuals and to de-
termine whether these associations were mediated by loneli-
ness. Results indicated that distal and proximal stressors were
associated with psychological distress and suicidality and that
loneliness significantly mediated these associations. In addi-
tion, direct associations were found between distal and prox-
imal minority stressors and loneliness and between loneliness
and poor mental health outcomes. These findings are consis-
tent with previous research demonstrating these associations
among sexual minorities (Kuyper and Fokkema 2011;
Mereish and Poteat 2015), and suggest that this minority stress
pathway is occurring specifically among bisexual individuals
potentially as a result of bisexual-specific stressors.

For bisexual individuals, experiencing anti-bisexual preju-
dice (distal stressor), internalized heterosexism (proximal
stressor), and identity concealment (proximal stressor) ap-
pears to be related to feelings of loneliness and ultimately
psychological distress and suicidality. Results from the current
study shed light on why bisexual individuals may be at a
higher risk for adverse mental health (e.g., Bostwick et al.
2010; Pompili et al. 2014). Experiencing stress that is unique-
ly related to being bisexual adversely affects bisexual individ-
uals’ mental health and is distinct from the effects of sexual
minority stress on lesbian and gay individuals. It is important
to highlight experiences of loneliness among bisexual individ-
uals. Experiencing rejection from both heterosexual and sex-
ual minority communities (Friedman et al. 2014) may lead
bisexual individuals to become isolated from both communi-
ties (Rust 2002), which affects their ability to access support
and resources. This is often compounded by a lack of support
and resources that are specifically for bisexual individuals and
address bisexual-specific issues, such as bisexual invisibility

Table 2 Total indirect effects estimates for the models

Total indirect effects Standardized values
(95% confidence interval)
Model 1

Effect of distal stressors on

Psychological distress .17 (.102, .245)**

Suicidality .12 (.071, .183)**

Effect of proximal stressors on

Psychological distress .24 (.136, .365)**

Suicidality .17 (.101, .270)**

Bootstrapping procedures were conducted on 1000 generated samples to
test the significance of the indirect effects. The standardized bias-
corrected bootstrap indirect effects and their respective confidence inter-
vals are reported. Values in parentheses are the upper and lower bounds of
the 95% confidence interval

**p < .01
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and erasure. Preventive efforts could target bisexual individ-
uals’ experiences of rejection and loneliness within heterosex-
ual and sexual minority communities by improving access to
bisexual-specific support and resources, such as bisexual sup-
port groups or mentorship programs, particularly for bisexual
youth. This would allow for greater connection to other bisex-
ual individuals and foster a sense of bisexual community.

Although distal and proximal stressors are typically
found to be associated with one another in studies of
sexual minority stress, the current study did not yield
the same pattern. This novel result is important to con-
sider when applying the minority stress model and the
psychological mediation framework to bisexual individ-
uals (Hatzenbuehler 2009; Meyer 2003). Bisexual indi-
viduals may experience both types of stressors and these
minority stressors appear to be unique and independent
from each other. Future research is needed to better
understand whether other individual and contextual fac-
tors are associated with experiencing one type of stress-
or or another. Additionally, the proximal stressors exam-
ined in this study may affect bisexual individuals differ-
ently than from other sexual minority individuals (e.g.,
lesbian women or gay men). For example, greater expo-
sure to heterosexist harassment is typically associated
with greater identity concealment and internalized het-
erosexism among lesbian and gay people, which in turn
can prevent lesbian and gay people from accessing sup-
port from others. However, this relationship may be dif-
ferent in the bisexual community given the invisibility
of bisexual people in both sexual minority and hetero-
sexual communities, who are often assumed to be gay
or heterosexual (Firestein 1996). Consequently, bisexual
people may need to actively Bout^ themselves in both
queer and heterosexual spaces, despite any prior experi-
ences of distal stressors. Preventive efforts could target
distal and proximal stressors by establishing norms and
policies in both heterosexual and sexual minority spaces
to address anti-bisexual bullying and prejudice, which
can make it feel safer for bisexual individuals to come
out, resulting in less identity concealment. Moreover,
further validation of proximal stress measures with bi-
sexual individuals could better clarify how these con-
structs may be related and apply to this group.

In addition to the aforementioned implications for preven-
tion, results from this study have several implications for men-
tal health practice with bisexual individuals. First, although
distal and proximal stressors were not associated with one
another in this study, it is important to consider bisexual-
specific minority stressors that include both types of stressors,
as both adversely affect mental health. Second, findings re-
garding loneliness as a mediator between stressors and mental
health outcomes suggest that bisexual individuals may need to
be connected to support and resources that specifically affirm

their bisexuality. Since these resources are often concentrated
in urban centers, it may be useful to help bisexuals find online
support and connection to bisexual communities. Lastly, it is
important to recognize that the stress experiences of bisexual
individuals may be unique to bisexual identity and life
experience.

As with all research, this study had several limitations. The
cross-sectional nature of this study did not allow for testing
longitudinal associations among stressors, loneliness, and
mental health outcomes. Future research should use longitu-
dinal designs to better establish temporality of these experi-
ences. In terms of sampling, the sample in this study was self-
selected; we recruited individuals who either identified as bi-
sexual or reported attractions to more than one gender. It is
possible that these findings are not representative of the gen-
eral population of bisexual individuals, particularly those who
may not have access to the internet, such as individuals who
are low income. However, little research has specifically
highlighted the experiences of bisexual individuals, as this
research has done, making it a significant contribution to the
field. Third, there were some limitations in our measures. For
example, we adapted the concealment motivation measure to
be more culturally sensitive of bisexual individuals; however,
doing this might have caused underreporting of concealment.
Despite the potential for underreporting, we found theoretical-
ly and empirically consistent relationships. Future research
using more adequate measures specifically developed for bi-
sexual individuals might document stronger associations
found in this study. Furthermore, our measure of internalized
heterosexism only examines the experience of internalizing
stereotypes about being bisexual, disliking being bisexual,
and desiring to be heterosexual; this does not capture
Binternalized homosexism^ (i.e., perceiving being gay or les-
bian as less stigmatizing than being bisexual; desiring to be
gay/lesbian and not bisexual). Although we are not aware of
any internalized homosexism measures, future research
should consider this construct and how it relates to bisexual-
specific minority stressors. Fourth, about 29% of our partici-
pants are international; thus, their experiences of bisexual-
specific minority stressors might not have been comprehen-
sively captured due to potential cultural differences in stigma
and biphobia.

Moreover, the gender and racial/ethnic breakdown of the
participants did not yield enough power to examine gender or
race/ethnicity differences. Individuals who occupy minority
positions based on other identities may experience bisexual-
specific stressors differently. Future research could attempt to
recruit a larger number of transgender bisexual individuals to
see if their experiences of bisexual-specific minority stress are
different from bisexual individuals who are cisgender women
and men. Similarly, research could recruit larger samples of
racial/ethnic minorities to allow for examination of racial/
ethnic group differences in bisexual-specific minority stress.
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It would also be useful in future studies to examine these stress
pathways among adolescents who are bisexual to see whether
the same pattern occurs among a young age group, which may
have lasting effects into adulthood. Lastly, we did not examine
the potential moderating effects of levels of identity saliency
on our model; identity saliency and other developmental iden-
tity factors may shape the patterns of results and warrant future
research.

Strengths of this study included recruitment of bisexual
individuals based on both bisexual identity and attraction to
more than one gender, which reflects a more inclusive defini-
tion of bisexuality than is typically used in research. In addi-
tion, conducting this study online allowed for participation
from multiple regions of the USA, yielding a more represen-
tative sample. Moreover, we examined a comprehensive set of
distal and proximal minority stressors, whereas many studies
only examine one domain of minority stress.

In conclusion, this study examined associations between
bisexual-specific distal and proximal minority stressors and
mental health among bisexual adults, finding that both types
of stressors were associated with adverse mental health and that
these associations were mediated by loneliness. This research
highlights the unique stress experiences of bisexual individuals,
with implications for addressing bisexual-specific stress in clin-
ical settings as well as designing preventive interventions that
increase access to bisexual-specific support and resources.
Bisexual-specific experiences must be considered independent-
ly from the experiences of other sexual minority subgroups to
address sexual orientation disparities in mental health.

Compliance with Ethical Standards

Funding Dr. Katz-Wise was supported by a grant from the Eunice
Kennedy Shriver National Institute of Child Health and Human
Development (K99HD082340).

Conflict of Interest The authors declare that they have no conflict of
interest.

Ethical Approval All procedures performed in studies involving hu-
man participants were in accordance with the ethical standards of the
institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

References

Arbuckle, J. (2011). IBM SPSS Amos 20.0 [computer program]. New
York: IBM.

Balsam, K. F., & Mohr, J. J. (2007). Adaptation to sexual orientation
stigma: A comparison of bisexual and lesbian/gay adults. Journal

of Counseling Psychology, 54, 306–319. doi:10.1037/0022-0167.
54.3.306.

Bostwick, W., & Hequembourg, A. (2014). ‘Just a little hint’: Bisexual-
specific microaggressions and their connection to epistemic injus-
tices. Culture, Health & Sexuality, 16, 488–503. doi:10.1080/
13691058.2014.889754.

Bostwick, W. B., Boyd, C. J., Hughes, T. L., & McCabe, S. E. (2010).
Dimensions of sexual orientation and the prevalence of mood and
anxiety disorders in the United States. American Journal of Public
Health, 100, 468–475. doi:10.2105/AJPH.2008.152942.

Breiding, M. J., Chen, J., & Black, M. C. (2010). Intimate partner vio-
lence in the United States—2010 (C. National Ctr for Injury
Prevention and Control, Div of Violence Prevention, Trans.).
Atlanta, GA.

Brewster, M. E., & Moradi, B. (2010). Perceived experiences of anti-
bisexual prejudice: Instrument development and evaluation.
Journal of Counseling Psychology, 57, 451–468. doi:10.1037/
a0021116.

Brewster, M. E., Moradi, B., DeBlaere, C., & Velez, B. L. (2013).
Navigating the borderlands: The roles of minority stressors, bicul-
tural self-efficacy, and cognitive flexibility in the mental health of
bisexual individuals. Journal of Counseling Psychology, 60, 543–
556. doi:10.1037/a0033224.

Cacioppo, S., Grippo, A. J., London, S., Goossens, L., & Cacioppo, J. T.
(2015). Loneliness. Perspectives on Psychological Science, 10,
238–249. doi:10.1177/1745691615570616.

Chang, E. C., Sanna, L. J., Hirsch, J. K., & Jeglic, E. L. (2010).
Loneliness and negative life events as predictors of hopelessness
and suicidal behaviors in Hispanics: Evidence for a diathesis-stress
model. Journal of Clinical Psychology, 66, 1242–1253.

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit
indexes for testing measurement invariance. Structural Equation
Modeling, 9, 233–255.

Díaz, R. M., Ayala, G., Bein, E., Henne, J., & Marin, B. V. (2001). The
impact of homophobia, poverty, and racism on the mental health of
gay and bisexual Latino men: Findings from 3 US cities. American
Journal of Public Health, 91, 927–932.

Dodge, B., Herbenick, D., Friedman, M. R., Schick, V., Fu, T.-C.,
Bostwick, W., & ... Sandfort, T. G. M. (2016). Attitudes toward
bisexual men and women among a nationally representative proba-
bility sample of adults in the United States. PLOS ONE, 11,
e0164430. doi: 10.1371/journal.pone.0164430.

Eliason, M. (1997). The prevalence and nature of biphobia in heterosex-
ual undergraduate students. Archives of Sexual Behavior, 26, 317–
326. doi:10.1023/A:1024527032040.

Feinstein, B. A., Dyar, C., Bhatia, V., Latack, J. A., & Davila, J. (2014).
Willingness to engage in romantic and sexual activities with bisex-
ual partners: Gender and sexual orientation differences. Psychology
of Sexual Orientation and Gender Diversity, 1, 255–262. doi:10.
1037/sgd0000047.

Firestein, B. A. (1996). Bisexuality: The psychology and politics of an
invisible minority. Thousand Oaks: Sage Publications, Inc..

Flanders, C. E., Robinson, M., Legge, M. M., & Tarasoff, L. A. (2016).
Negative identity experiences of bisexual and other non-
monosexual people: A qualitative report. Journal of Gay &
Lesbian Mental Health, 20, 152–172. doi:10.1080/19359705.
2015.1108257.

Friedman, M. R., Dodge, B., Schick, V., Herbenick, D., Hubach, R.,
Bowling, J., & ... Reece, M. (2014). From bias to bisexual health
disparities: Attitudes toward bisexual men and women in the United
States. LGBT Health, 1, 309–318.

Gierveld, J. D. J., & Tilburg, T. V. (2006). A 6-item scale for overall,
emotional, and social loneliness: Confirmatory tests on survey data.
Research on Aging, 28, 582–598. doi:10.1177/0164027506289723.

Gierveld, J. D. J., & Van Tilburg, T. (2010). The De Jong Gierveld short
scales for emotional and social loneliness: Tested on data from 7

Prev Sci

http://dx.doi.org/10.1037/0022-0167.54.3.306
http://dx.doi.org/10.1037/0022-0167.54.3.306
http://dx.doi.org/10.1080/13691058.2014.889754
http://dx.doi.org/10.1080/13691058.2014.889754
http://dx.doi.org/10.2105/AJPH.2008.152942
http://dx.doi.org/10.1037/a0021116
http://dx.doi.org/10.1037/a0021116
http://dx.doi.org/10.1037/a0033224
http://dx.doi.org/10.1177/1745691615570616
http://dx.doi.org/10.1371/journal.pone.0164430
http://dx.doi.org/10.1023/A:1024527032040
http://dx.doi.org/10.1037/sgd0000047
http://dx.doi.org/10.1037/sgd0000047
http://dx.doi.org/10.1080/19359705.2015.1108257
http://dx.doi.org/10.1080/19359705.2015.1108257
http://dx.doi.org/10.1177/0164027506289723


countries in the UN generations and gender surveys. European jour-
nal of ageing, 7, 121–130.

Harris, K. M. (2013). Sexuality and suicidality: Matched-pairs analyses
reveal unique characteristics in non-heterosexual suicidal behaviors.
Archives of Sexual Behavior, 42, 729–737.

Hatzenbuehler, M. L. (2009). How does sexual minority stigma Bget
under the skin^? A psychological mediation framework.
Psychological Bulletin, 135, 707–730. doi:10.1037/a0016441.

Hawkley, L. C., & Cacioppo, J. T. (2010). Loneliness matters: A theoret-
ical and empirical review of consequences and mechanisms. Annals
of behavioral medicine: a publication of the Society of Behavioral
Medicine, 40, 218–227. doi:10.1007/s12160-010-9210-8.

Institute of Medicine. (2011). The health of lesbian, gay, bisexual, and
transgender people: Building a foundation for better understanding.
Washington, D.C.: The National Academies Press.

Katz-Wise, S. L., & Hyde, J. S. (2012). Victimization experiences of
lesbian, gay, and bisexual individuals: A meta-analysis. The
Journal of Sex Research, 49, 142–167. doi:10.1080/00224499.
2011.637247.

Kenny, D. A. (2011). Terminology and basics of SEM from http://
davidakenny.net/cm/basics.htm.

Kerr, D. L., Santurri, L., & Peters, P. (2013). A comparison of lesbian,
bisexual, and heterosexual college undergraduate women on select-
ed mental health issues. Journal of American College Health, 61,
185–194. doi:10.1080/07448481.2013.787619.

Kraut, R., Olson, J., Banaji, M., Bruckman, A., Cohen, J., & Couper, M.
(2004). Psychological research online: Report of Board of Scientific
Affairs’ Advisory Group on the Conduct of Research on the
Internet. American Psychologist, 59, 105–117. doi:10.1037/0003-
066X.59.2.105.

Kuyper, L., & Fokkema, T. (2011). Minority stress and mental health
among Dutch LGBs: Examination of differences between sex and
sexual orientation. Journal of Counseling Psychology, 58, 222–233.
doi:10.1037/a0022688.

Little, T., Cunningham, W. A., Shahar, G., & Widaman, K. F. (2002). To
parcel or not to parcel: Exploring the question, weighing the merits.
Structural Equation Modeling, 9, 151–173.

Little, T., Rhemtulla, M., Gibson, K., & Schoemann, A. M. (2013). Why
the items versus parcels controversy needn’t be one. Psychological
Methods, 18, 285–300.

Lovibond, P. F., & Lovibond, S. H. (1995). The structure of negative
emotional states: Comparison of the Depression Anxiety Stress
Scales (DASS) with the Beck Depression and Anxiety Inventories.
Behaviour Research and Therapy, 33, 335–343.

MacKinnon, D. P., Lockwood, C. M., & Williams, J. (2004). Confidence
limits for the indirect effect: Distribution of the product and resam-
pling methods. Multivariate Behavioral Research, 39, 99–128.

Mereish, E. H., & Poteat, V. P. (2015). A relational model of sexual
minority mental and physical health: The negative effects of shame

on relationships, loneliness, and health. Journal of Counseling
Psychology, 62, 425–437. doi:10.1037/cou0000088.

Meyer, I. H. (2003). Prejudice, social stress, and mental health in lesbian,
gay, and bisexual populations: Conceptual issues and research evi-
dence. Psychological Bulletin, 129, 674–697. doi:10.1037/0033-
2909.129.5.674.

Mohr, J., & Fassinger, R. (2000). Measuring dimensions of lesbian and
gay male experience. Measurement and Evaluation in Counseling
and Development, 33, 66–66.

Mohr, J., & Kendra, M. (2011). Revision and extension of a multidimen-
sional measure of sexual minority identity: The Lesbian, Gay, and
Bisexual Identity Scale. Journal of Counseling Psychology, 58,
234–245. doi:10.1037/a0022858.

Moradi, B., Mohr, J. J., Worthington, R. L., & Fassinger, R. E. (2009).
Counseling psychology research on sexual (orientation) minority
issues: Conceptual and methodological challenges and opportuni-
ties. Journal of Counseling Psychology, 56, 5–22.

Newcomb, M. E., & Mustanski, B. (2010). Internalized homophobia and
internalizing mental health problems: A meta-analytic review.
Clinical Psychology Review, 30, 1019–1029.

Osman, A., Bagge, C. L., Gutierrez, P. M., Konick, L. C., Kopper, B. A.,
& Barrios, F. X. (2001). The Suicidal Behaviors Questionnaire-
Revised (SBQ-R):Validation with clinical and nonclinical samples.
Assessment, 8, 443–454. doi:10.1177/107319110100800409.

Parent, M. C. (2013). Handling item-level missing data: Simpler is just as
good. The Counseling Psychologist, 41, 568–600. doi:10.1177/
0011000012445176.

Pompili, M., Lester, D., Forte, A., Seretti, M. E., Erbuto, D., Lamis, D. A.,
& ... Girardi, P. (2014). Bisexuality and suicide: A systematic review
of the current literature. The Journal of Sexual Medicine, 11, 1903–
1913. doi: 10.1111/jsm.12581.

Pyra, M., Weber, K. M., Wilson, T. E., Cohen, J., Murchison, L.,
Goparaju, L., & ... Cohen, M. H. (2014). Sexual minority women
and depressive symptoms throughout adulthood. American Journal
of Public Health, 104, e83-e90. doi: 10.2105/AJPH.2014.302259.

Roberts, T. S., Horne, S. G., & Hoyt, W. T. (2015). Between a gay and a
straight place: Bisexual individuals’ experiences with monosexism.
Journal of Bisexuality, 15, 554–569. doi:10.1080/15299716.2015.
1111183.

Rust, P. C. (2002). Bisexuality: The state of the union. Annual Review of
Sex Research, 13, 180.

Schumacker, R. E., & Lomax, R. (2010). Structural equation modeling.
NY: Routlege.

Szymanski, D. M., & Sung, M. R. (2010). Minority stress and psycho-
logical distress among Asian American sexual minority persons.
The Counseling Psychologist, 38, 848–872.

Thompson, B. (2000). Ten commandments of structural equation model-
ing. In L. G. Grimm & P. R. Yarnold (Eds.), Reading and under-
standing more multivariate statistics (pp. 261–295). Washington,
D.C.: American Psychological Association.

Prev Sci

http://dx.doi.org/10.1037/a0016441
http://dx.doi.org/10.1007/s12160-010-9210-8
http://dx.doi.org/10.1080/00224499.2011.637247
http://dx.doi.org/10.1080/00224499.2011.637247
http://davidakenny.net/cm/basics.htm
http://davidakenny.net/cm/basics.htm
http://dx.doi.org/10.1080/07448481.2013.787619
http://dx.doi.org/10.1037/0003-066X.59.2.105
http://dx.doi.org/10.1037/0003-066X.59.2.105
http://dx.doi.org/10.1037/a0022688
http://dx.doi.org/10.1037/cou0000088
http://dx.doi.org/10.1037/0033-2909.129.5.674
http://dx.doi.org/10.1037/0033-2909.129.5.674
http://dx.doi.org/10.1037/a0022858
http://dx.doi.org/10.1177/107319110100800409
http://dx.doi.org/10.1177/0011000012445176
http://dx.doi.org/10.1177/0011000012445176
http://dx.doi.org/10.1111/jsm.12581
http://dx.doi.org/10.2105/AJPH.2014.302259
http://dx.doi.org/10.1080/15299716.2015.1111183
http://dx.doi.org/10.1080/15299716.2015.1111183

	Bisexual-Specific...
	Abstract
	Purpose of Proposed Study/Research Questions
	Method
	Procedures
	Participants
	Measures
	Analysis Plan for Testing the Proposed Models

	Results
	Preliminary Analyses
	Testing Proposed Model

	Discussion
	References


