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Abstract
Lesbian, gay, and bisexual (LGB) adolescents experience elevated levels of internalizing problems and use more substances
than heterosexual adolescents. The minority stress and psychological mediation framework are complementary theoretical
frameworks that were developed to explain these disparities. However, limited empirical research has integrated both
frameworks to study health disparities between heterosexual and LGB adolescents. This study attempts such an integration,
using data from the first five waves (participant age 11–22) of the TRacking Adolescents’ Individual Lives Survey
(TRAILS), a cohort study of Dutch adolescents (N= 1738; 151 LGB; 54.8% girls). It was tested whether an LGB identity
was linked to internalizing problems and substance use through a serial mediation process, in which sexual identity would be
associated with peer victimization and negative relationships with parents (first set of mediators, in keeping with the minority
stress framework), which in turn would be associated with fear of negative social evaluation and a lack of social support
(second set of mediators, in keeping with the psychological mediation framework), and eventually increasing the risk for
internalizing problems and elevated levels of substance use. Moreover, it was tested whether the link between minority stress
and substance use was mediated by peers’ substance use levels, as hypothesized by the psychological mediation framework.
Compared to heterosexual participants, LGB participants reported more internalizing problems, smoked more cigarettes, and
used more marijuana, but did not consume more alcohol. The relation between sexual identity and internalizing problems
was mediated by peer victimization and parental rejection, which is in line with the minority stress framework. No
statistically significant support was found for the psychological mediation framework. These findings provide a better
understanding of the pathways through which sexual identity disparities in mental wellbeing and substance use come about.

Keywords Minority stress ● Psychological mediation ● Substance use ● Internalizing problems ● Lesbian, gay, bisexual
(LGB) ● Adolescents

Introduction

Adolescents who identify as lesbian, gay, or bisexual (LGB)
are at greater risk for developing mental health and sub-
stance use problems compared to heterosexual adolescents
(Goldbach et al. 2014; Plöderl and Tremblay 2015). Two
major theoretical frames are often used for understanding
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the disproportionate rates of health issues among LGB
people. First, the minority stress framework identifies sev-
eral types of stigma-related stressors that LGB adolescents
experience in addition to general stressors (Meyer 2003).
These higher rates of (minority) stress among LGB ado-
lescents might explain their higher rates of mental health
problems and substance use, where the latter may be seen as
a mechanism to cope with minority stressors (Meyer 2003).
Second, Hatzenbuehler (2009) extended the minority stress
framework by proposing how stigma-related stressors might
negatively affect general intra- and interpersonal psycho-
logical processes, which, in turn, are related to health and
substance use disparities between LGB and heterosexual
individuals. This framework has been labeled the psycho-
logical mediation framework (Hatzenbuehler 2009).

Both frameworks have been applied to explain differences
in mental health and substance use between LGB and het-
erosexual adolescents (e.g., Baams et al. 2015; Hatzenbuehler
et al. 2011; Rosario et al. 2014; Woodford et al. 2012).
Unfortunately, however, integrated research is rare, though
the combination of both frameworks could provide a better
understanding of what drives disparities in mental health and
substance use between LGB and heterosexual adolescents.
Therefore, the aim of this study was to test the minority stress
and the psychological mediation framework in one empirical
analysis of health disparities between LGB and heterosexual
adolescents.

Minority Stress Framework

Minority stressors are stigma-related stressors experienced by
sexual minority people because of their marginalized sexual
identity, in addition to general life stressors (Meyer 2003).
Minority stressors exist on a continuum ranging from distal
stressors to proximal stressors. Distal stressors comprise
external, objective stressful events and conditions. Examples
of distal stressors are being rejected by others or being vic-
timized because of one’s sexual identity. Proximal stressors
refer to personal perceptions and appraisals of distal stressors
by LGB individuals. An example of such a proximal stressor
is the application of negative attitudes that exist in society
against LGB people to the self, also referred to as internalized
homophobia. The experience of these minority stressors by
LGB people can lead to poorer mental health compared to
heterosexual people (Mongelli et al. 2018) or the use of
substances as a maladaptive coping mechanism (Meyer
2003). This article focuses on a number of distal minority
stressors including rejection and victimization.

Peers and parents can be sources of minority stress
(Russell and Fish 2016). On average, sexual minority
adolescents have less positive relationships with peers and
parents than heterosexual adolescents, which is linked to
differences in mental health between Dutch sexual minority

and heterosexual adolescents (Bos et al. 2008). For instance,
in the US, homophobic victimization by peers predicted
mental health problems in LGB students, especially for girls
(Poteat and Espelage 2007). Moreover, sexual minority
youth are more often persistently victimized than their
heterosexual peers (Robinson et al. 2013) and persistently
victimized LGB adolescents reported more internalizing
problems (Kaufman et al. 2019). Within the family, parental
rejection explained the relation between sexual identity and
depressive symptoms in a Dutch sample, especially among
lesbian girls and bisexual participants (la Roi et al. 2016).
Similarly, the relation between a sexual minority identity
and depressive symptoms was partly explained by lower
family satisfaction among US adolescents (Luk et al. 2018).
Additionally, sexual minority youth reported less closeness
and support from parents compared to heterosexual youth,
which was linked to lower mental health, especially in US
girls compared to boys (Pearson and Wilkinson 2013).

Focusing on substance use, minority stressors such as
poorer quality of relationships with peers and parents can
account for substance use disparities between heterosexual
and LGB youth as well. Victimization by peers in schools,
for instance, explained disparities in substance use between
LGB and heterosexual adolescents in a representative stu-
dent sample (Bontempo and D’Augelli 2002). Additionally,
LGB college students’ experiences of interpersonal mis-
treatment explained their higher prevalence of drinking
problems compared to heterosexual college students
(Woodford et al. 2012). Further, poor mother-child rela-
tionship quality explained the association between sexual
identity and substance use for LGB emerging adults
(Rosario et al. 2014) and parental rejection explained the
association between a sexual minority identity and mar-
ijuana and hard drug use for women, but not men (Needham
and Austin 2010). Similarly, poor parent-child relationship
quality explained higher levels of alcohol use of sexual
minority youth compared to heterosexual youth, especially
for girls (Pearson and Wilkinson 2013). Of note, all studies
on substance use have been conducted on US samples.

Psychological Mediation Framework

Minority stressors such as LGB adolescents’ compromised
relationships with peers and parents might explain their ele-
vated risk for mental health problems and substance use.
However, this research is limited in that it neglects the role of
general intra- and interpersonal psychological processes as
intermediate links between minority stressors and mental
health and substance use. The psychological mediation fra-
mework has been proposed as a refinement of the minority
stress framework (Hatzenbuehler 2009). Where the minority
stress framework hypothesizes that minority stressors explain
links between sexual identity and psychopathology or
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substance use (Meyer 2003), the psychological mediation
framework examines general intra- and interpersonal psy-
chological processes through which minority stressors might
affect psychopathology or substance use (Hatzenbuehler
2009). In accordance with the minority stress framework
(Meyer 2003) it posits that LGB people are exposed to
increased stress resulting from stigma. This stigma-related
minority stress is thought to elevate emotion dysregulation,
social/interpersonal problems, and cognitive processes that
ultimately result in higher risks for psychopathology (Hat-
zenbuehler 2009). These processes are thought to account for
the relation between stigma-related minority stress and psy-
chological problems or substance use. This article focuses on
a number of these proposed processes including fear of
negative social evaluation, an intrapersonal process, but also
social/interpersonal processes such as social support and
substance use norms.

Minority stressors such as low relationship quality with
peers and parents due to sexual minority status can to a large
extent explain associations between sexual identity and health
outcomes. Following the psychological mediation framework,
it is expected that negative evaluations by others, in turn,
mediate the relation between these minority stressors and
health outcomes. Although the expected negative evaluations
by others are described as a possible consequence of minority
stress (Meyer 2003), studies on LGB people hardly examined
their role. A recent longitudinal study conducted among
emerging adults in the US with concealable stigmatized
identities (ranging from being a sexual minority to using
drugs) revealed that the expectation to be stigmatized rather
than enacted stigma predicted depressive symptoms (Chau-
doir and Quinn 2016). More specifically, among US adults,
sexual orientation-related rejection sensitivity explained the
relation between discrimination and internalizing behaviors
(Feinstein et al. 2012). Similarly, chronic expectations of
rejection were related to smoking among young sexual min-
ority men in the US (Pachankis et al. 2014) expectations of
rejection were related to several internalizing problems among
gay and bisexual US university students (Cohen et al. 2016).
Thus, for the present study, it was expected that minority
stressors such as victimization by peers and cold and
unsupportive relationship with parents because of one’s sex-
ual identity would affect one’s mental health and substance
use through expected negative evaluations by others.

Social support might also mediate the association between
poorer relationship quality with peers and parents, and health
outcomes (Hatzenbuehler 2009). It is reasoned that sexual
minority people isolate themselves to avoid minority stress
experiences such as being rejected (Link et al. 1997). Self-
isolation, however, further diminishes their social support,
which can affect mental health negatively (Umberson and
Karas 2010). In contrast, greater sexual identity-related sup-
port by peers and parents has been associated with less

emotion-related distress (Doty et al. 2010). Though less stu-
died, support might also work in the opposite direction as
relationships with peers tend to be fairly socially and hedo-
nically oriented, sometimes resulting in positive associations
between peer support and substance use (Wills et al. 2004).

Permissive substance use norms of peers are a factor that
could specifically mediate the association between poorer
quality of relationships with peers and parents and sub-
stance use. Although empirical support is mixed, it has been
argued that minority stressors might contribute to more
permissive substance use norms (Hatzenbuehler 2009).
Experiences of minority stress might push LGB adolescents
into social circles which are characterized by more per-
missive substance use norms, for example LGB commu-
nities with a strong ‘bar culture’. In general, peer’s
substance use increases one’s own substance use (Soloski
et al. 2016). In fact, sexual minority adolescents’ social
networks tend to include more individuals that use sub-
stances than those of heterosexual adolescents (Hatzen-
buehler et al. 2015). Permissive social norms regarding
substance use in one’s network account for the link between
sexual identity and alcohol use (Hatzenbuehler et al. 2008).
Thus, negative experiences with peers and parents might
make a person more vulnerable to permissive substance use
norms, resulting in more substance use.

Current Study

The aim of the present study was to explain internalizing
problems and substance use disparities between LGB and
heterosexual adolescents by focusing on minority stress
processes as potential mediators of these disparities, but also
included intra- and interpersonal psychological processes
that are proposed within the psychological mediation fra-
mework to act as mediators of the link between minority
stress and health outcomes. It was hypothesized that sexual
identity would be associated with peer victimization and
negative relationships with parents (first set of mediators,
following the minority stress framework), which in turn
would be associated with fear of negative social evaluation
and lack of social support (second set of mediators, fol-
lowing the psychological mediation framework), which
would be positively associated with internalizing problems.
A similar serial mediation was expected for substance use.
Here, it was hypothesized that sexual identity would be
associated with peer victimization and parental rejection
(first set of mediators, following the minority stress frame-
work), which would be linked to fear of negative social
evaluation, lack of social support, and substance use of
peers (second set of mediators, following the psychological
mediation framework), which would be positively related to
substance use. Figure 1 depicts both hypotheses.
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Methods

Participants

The data for this study come from the first five waves of
the TRacking Adolescents’ Individual Lives Survey
(TRAILS), an ongoing prospective cohort study of Dutch
youth focused on the development of mental health from
childhood to adulthood (Oldehinkel et al. 2015). Chil-
dren born between 1989 and 1991 were eligible for
inclusion in the study. To this end, all primary schools
(N= 135) in five municipalities, including both rural and
urban areas in the North of the Netherlands were
approached for participation in the study. Thirteen
schools refused participation. Parents or guardians
received a personal letter containing information about
the study and were contacted by telephone to invite the
child and parents or guardians to participate. In total, 210
children were excluded from the study because they were
unable to participate or because there was no Dutch-,
Turkish-, or-Moroccan speaking parent or guardian
available. This yielded a final baseline sample of 2230
children (76% response rate) (M age= 11.1, 50.8% girls)
(De Winter et al. 2005). Participants were followed from
pre-adolescence into emerging adulthood. Retention was
good with 96.4% at the second wave (N= 2149, M age=
13.6, 51.2% girls); 81% at the third wave (N= 1816,M age
= 16.3, 52% girls); 84% at the fourth wave (N= 1881, M
age= 19.1, 52% girls); and 80% at the fifth wave (N=
1778, M age= 22.3, 53% girls) (Huisman et al. 2008;
Oldehinkel et al. 2015). Ethics approval for TRAILS was
obtained from the National Dutch Ethics Committee Central
Committee on Research Involving Human Subjects
(#NL38237.042.11).

Measures

For each variable the wave of measurement is noted
because not all variables were measured at each wave.

Sexual Identity

Sexual identity was measured using one item that assessed
self-identified sexual identity at waves 4 and 5. The ques-
tion was phrased as follows: “What do you think you are?’
with answer options 1=Heterosexual, 2=Homosexual,
and 3= Bisexual. Participants were coded as LGB if they
self-identified as homosexual (i.e., lesbian/gay) or bisexual
in one or both waves.

Peer Victimization

Peer victimization was measured using one item from the
Youth Self-Report (YSR) (Achenbach and Rescorla 2001)
measured at waves 1–3 that read as follows: “I am being
bullied a lot”. Answering options were 0= Not at all, 1= A
little or sometimes, and 2= Clearly or often. Scores on this
variable were highly skewed and preliminary analyses
indicated that participants who experienced bullying once
already reported higher levels of internalizing problems
compared to participants who reported no peer victimization
at all. Therefore, peer victimization was recoded into a
dummy variable distinguishing between participants never
reporting peer victimization and participants experiencing
peer victimization a little or sometimes” or clearly or often
at either wave 1, 2, or 3.

Negative Relationships with Parents

Three constructs were available that measured negative
relationships with parents as perceived by adolescents:
parental guilt-inducing behaviors, parental angry outbursts,
and parental rejection. First, parental guilt-inducing beha-
viors were operationalized as the mean response to the
following statements (assessed for both parents), measured
at wave 3: Your father/mother “… avoids you”; “…

behaves to you in a silent and cold manner”; “… does not
speak to you for long times”. Response options ranged from
0=Never to 4= (almost) Always, and the scale was of

Marijuana use (w4)

LGB (hetero=ref.)

Fear of negative social 
evaluation (w4)

Peer victimization 
(w1-w3)

Parental rejection (w4)

Lack of social support 
(w3)

Parental guilt inducing 
behavior (w3)

Parental angry 
outbursts (w3)

Minority Stressors Psychological 
mediation factors Health outcomes

Substance use norms 
peers (w3)

Alcohol use (w4)

Smoking (w4)

Internalizing problems 
(w4)

Fig. 1 Conceptual model. Note:
In statistical models, also effects
of sexual orientation on
psychological mediation factors
and outcomes, and effects of
minority stress factors on health
outcomes were estimated
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adequate internal consistency (α= 0.77 for guilt-inducing
behavior father; α= 0.74 for guilt-inducing behavior
mother).

Second, parental angry outbursts were operationalized as
the mean evaluation of the following items (assessed for
both parents), measured at wave 3: Your father/mother “…
has angry outburst and tells you off”; “… finds it difficult to
hide his/her irritations”; “… argues with you and complains
about you loudly”. Response options ranged from 0=
Never to 4= Almost always, and the scale was internally
consistent (α= 0.78 for angry outbursts father; α= 0.76 for
angry outbursts mother).

Third, parental rejection was measured at wave 4, by
means of the EMBU-C (Markus et al. 2003) which includes
4 items for fathers and 4 items for mothers, e.g., “Does your
father/mother punish you for minor things?”. Response
options ranged from 1= No, never to 4= Yes, almost
always. The internal consistency of the scale was moderate
(α= 0.70 for rejection by the father; α= 0.67 for rejection
by the mother). Scores on guilt-inducing behavior, angry
outbursts, and rejection displayed by fathers and mothers
were strongly correlated (r rejection= 0.58; r angry out-
bursts= 0.55; r guilt-inducing behaviors= 0.57). There-
fore, reports referring to mothers and fathers were combined
and the mean response was used. If the participants com-
pleted the measure for one parent only, that report was used.

Fear of negative social evaluation

At wave 4, fear of negative social evaluation was measured
using a four-item scale (e.g., “I always expect criticism”)
that reflects a sense of rejection sensitivity (Tops et al.
2008). The mean score was used and answering options
ranged from 1=Completely false to 4= Completely true.
Cronbach’s alpha was 0.76.

Lack of social support

Social support was measured during wave 3 as part of the
Event History Calendar (Caspi et al. 1996). Participants
were asked how many close friends they had, with a
maximum of seven. For each friend, participants were also
asked to indicate the extent to which “this friend helped
during hard times in the participant’s life”. Response
categories were 1= Never, 2= Seldom, 3= Sometimes,
4=Often, and 5= Always. This was reverse coded to
reflect a lack of social support. As such, this variable was
expected to be associated with sexual identity, minority
stress mediators, and outcome variables in the same direc-
tion as all other psychological mediation mediators. The
sum score of all friends was used. An alternative oper-
ationalization based on mean support received did not lead
to different results.

Substance use norms peers

Substance use norms of peers were operationalized at wave
3 as the proportion of friends of participants that they
believed to use substances. Participants indicated on sepa-
rate items whether 1= None to 4= All of their friends (a)
“smoke cigarettes”, (b) “drink alcohol at least weekly”, (c)
“get drunk”, or (d) “smoke marijuana”. The mean response
on these items was used, which together comprised an
internally consistent scale (α= 0.80).

Internalizing problems

Internalizing problems were measured at wave 4 with the
internalizing problem behaviors broadband dimension of
the Adult Self Report (ASR) (39 items). The ASR is an
evaluation of emotional and behavioral problems in the past
six months (Achenbach and Rescorla 2001). Participants
were asked to rate the items (e.g., “I worry a lot”, “I refuse
to talk”, and “I have difficulties to make and keep friends”)
on a 3-point scale (0= Not true, 1= A little or sometimes
true, 2= Clearly or often true). Cronbach’s alpha was 0.93.

Substance use

Three types of substance use were assessed: cigarette
smoking, alcohol use, and marijuana use. Smoking was
measured at wave 4, using the following question: “Did you
ever smoke cigarettes, even if it was only one cigarette or
just a few puffs?”. Response options were 0= I have never
smoked, 1= I have only smoked once or twice, 2= I used to
smoke, but I quit entirely, 3= I smoke every now and then,
but not every day, 4= I smoke every day. Responses were
dichotomized to distinguish between participants that never
smoked or smoked only once or twice (0–1), and partici-
pants who smoke or used to smoke (2–4).

Alcohol use was measured at wave 4 as the number of
times participants drank alcohol in the past month.
Response options ranged between 0 and 40 times or more.

Marijuana use was assessed at wave 4 by asking parti-
cipants whether they had smoked marijuana in the past year.
Response options ranged from 0= 0 times, to 13= 40 times
or more. Responses were dichotomized such that they dis-
tinguished between participants that had never smoked
marijuana (0) and participants who had smoked marijuana
within the past year (all other options).

Covariates

Gender, age at wave 4, parental socio-economic status and
ethnicity were used as control variables. A composite mea-
sure of parental socio-economic status was created by adding
the z-scores of parental occupational status (ISCO-88),
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parental education and parental income (Veenstra et al.
2005). Ethnicity was operationalized as a dummy (0=
Ethnic majority; 1= Ethnic minority background). Partici-
pants were coded as having an ethnic minority background
when either they or at least one parent was born in a non-
Western country.

Similar to a previous TRAILS study (la Roi et al. 2016),
it was empirically acknowledged that early childhood
adversities might have an impact on the development of
mental health later in life. Therefore, the following variables
(all parental report) that reflect exposure to early childhood
adversities were controlled for: childhood events (e.g.,
parental divorce, severe illness of one or both parents),
parental internalizing problems, and perinatal complications
as reported at wave 1. Multivariate analyses furthermore
controlled for parents’ wave 2 report of early childhood (age
0–5) stressfulness of life, or long term difficulties (for more
details about the instruments: Heininga et al. 2015; la Roi
et al. 2016). Lastly, as substance use was among the out-
come variables in this study, wave 1 parental past year
smoking and alcohol use was controlled for.

Analytic Strategy

Hypotheses were tested by estimating indirect effects in two
serial mediation path models, in Mplus 7.4 (Muthén and
Muthén 1998–2012). The first model tested for the presence
of mechanisms in line with the minority stress framework.
This model estimated whether associations between sexual
identity and smoking, marijuana use, alcohol use, and
internalizing problems were mediated by peer victimization,
parental guilt-inducing behaviors, parental angry outbursts,
and parental rejection.

In the second model, the presence of mechanisms in line
with the psychological mediation framework was tested,
that is, whether associations between minority stressors and
substance use and internalizing problems were mediated by
fear of negative social evaluation, lack of social support,
and substance use norms of peers (only for the minority
stress – substance use links). Figure 1 depicts both models.
Baseline levels of outcomes were not controlled for in path
analyses in order to estimate between-person differences. A
discussion of the methodological and conceptual con-
sequences of controlling versus not controlling for prior
reports of health outcomes is provided in the section on
sensitivity analyses below.

Peer victimization, smoking, and marijuana use were
operationalized as dichotomous variables and therefore a
robust weighted least squares estimator that employs a
diagonal weight matrix was used (ESTIMATOR=
WLSMV in Mplus) (e.g., Muthén et al. 2016). Within the
path analyses, probit regressions were estimated in models
with categorical dependent variables, whereas the

continuous latent response variable underlying the observed
dichotomous peer victimization variable was used in path
coefficients in which peer victimization was an explanatory
variable (Muthén et al. 2016). Path models included both
dichotomous and scale level variables, Therefore, unstan-
dardized effects with continuous mediators and dependent
variables being standardized before estimating path ana-
lyses were estimated to optimize the interpretability of path
coefficients.

Analyses were performed on all participants for whom
information on sexual identity was present (n= 1738). In
order to prevent loss of cases and potential bias due to
missing data in other variables than sexual identity, multiple
imputation using chained equations was conducted and 20
imputed datasets created. Predictive mean matching was
performed for imputing missing values, using a donor pool
of size k= 5 for selecting potential donor responses. Pre-
dictive mean matching has been shown to be a robust
multiple imputation method for imputing non-normal data.
Because donor cases are used, plausible values are imputed
and the original data distribution is retained (Kleinke 2017;
van Buuren 2012; Vink et al. 2014). This was a suitable
imputation method for the study variables, because some of
them were skewed or had a limited number of response
options. Multiple imputations were performed using the mi
impute functionality in Stata, using Stata version 15.1
(StataCorp 2017). In order to further adjust for non-nor-
mality, bootstrapped standard errors on 5000 bootstrap
samples were used.

Last, the classical false discovery rate method (FDR) was
used to take into account multiple testing (Benjamini and
Hochberg 1995). This was done as follows: For both
mediation models, an FDR-derived significance threshold
(set at 0.05) was used for determining the statistical sig-
nificance of paths of theoretical interest (all lines drawn in
Fig. 1). Furthermore, for each dependent variable, an FDR-
derived significance threshold was used for determining the
statistical significance of path-specific indirect effects.

Results

Descriptive Statistics

Table 1 displays means and standard deviations for the
study variables by sexual identity. LGB adolescents repor-
ted significantly more peer victimization than heterosexual
adolescents. They also reported higher rates of parental
angry outbursts and parental rejection than heterosexual
adolescents. Further, LGB adolescents reported greater fear
of negative social evaluation and internalizing problems.
Differences in substance use between LGB and hetero-
sexual adolescents were found as well, with LGB
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adolescents reporting higher rates of smoking and marijuana
use in the past year than heterosexual adolescents. No dif-
ferences in alcohol use were observed.

Table 2 provides correlations. As expected, peer victi-
mization was positively correlated with a lack of social
support. Further, all negative patent-child relationship
variables were correlated. Parental-guilt inducing behaviors
were positively correlated with substance use norms of
peers, parental angry outbursts, and parental rejection with
fear of negative social evaluation. Furthermore, fear of
negative social evaluation was positively correlated with

internalizing problems. Last, the substance use norm of
peers was positively correlated with own smoking, mar-
ijuana use, and alcohol use.

Serial Mediation Models

Minority stress model

A fully specified model was estimated, meaning that the
number of parameters and variances and covariances were
equal in number. Figure 2 shows the paths of theoretical

Table 1 Descriptive statistics of
study variables by sexual
identity

Heterosexual
(n= 1587)

LGB (n= 151) Differencea

(LGB-Heterosexual)
95% CI
difference

Minority stressors

Peer victimization
(w1–w3)

37% 55% 0.18** [0.09, 0.26]

Parental guilt inducing
behavior (w3)

0.27 (0.50) 0.35 (0.62) 0.08 [−0.01, 0.17]

Parental angry
outbursts (w3)

1.07 (0.79) 1.25 (0.79) 0.18** [0.05, 0.31]

Parental rejection (w4) 1.45 (0.40) 1.59 (0.54) 0.14** [0.07, 0.22]

Psychological mediators

Fear of negative social
evaluation (w4)

2.35 (0.69) 2.51 (0.77) 0.16** [0.04, 0.27]

Lack of social
support (w3)

15.60 (9.08) 15.45 (8.89) −0.14 [−1.58, 1.29]

Substance use norms
peers (w3)

2.52 (0.89) 2.60 (0.93) 0.08 [−0.07, 0.23]

Outcome variables

Internalizing
problems (w4)

0.24 (0.24) 0.37 (0.31) 0.13** [0.08, 0.17]

Smoking (w4) 44% 60% 0.15** [0.07, 0.23]

Marijuana use (w4) 33% 46% 0.13** [0.04, 0.21]

Alcohol use (w4) 6.49 (7.93) 6.21 (8.33) −0.28 [−1.62, 1.04]

Covariates

Boy 46% 38% −0.07 [−0.16, 0.01]

Age (w4) 19.05 (0.58) 19.10 (0.61) 0.05 [−0.05, 0.15]

Parental SES (w1) 0.06 (0.78) −0.03 (0.77) −0.09 [−0.22, 0.04]

Ethnic minority
(majority= ref.)

8% 11% 0.03 [−0.02, 0.08]

Childhood events (w1) 0.70 (0.87) 0.66 (0.80) −0.04 [−0.18, 0.11]

Parental internalizing
problems (w1)

0.54 (0.80) 0.51 (0.77) −0.03 [−0.16, 0.10]

Perinatal problems (w1) 1.02 (1.15) 1.03 (1.06) 0.02 [−0.18, 0.21]

Long-term
difficulties (w2)

0.51 (0.86) 0.61 (0.94) 0.10 [−0.04, 0.24]

Early life stress (w2) 2.41 (2.03) 2.34 (1.95) −0.07 [−0.40, 0.26]

Parental smoking (w1) 1.96 (1.33) 2.10 (1.35) 0.14 [−0.08, 0.36]

Parental alcohol use (w1) 2.80 (1.27) 2.83 (1.29) 0.03 [−0.19, 0.23]

Wave of measurement between brackets
aF-test on difference in proportions, t-test on difference in means

*p < 0.05; **p < 0.01 two-sided
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interest that were statistically significant after multiple test
correction. Table A1 in online supplementary A contains a
complete overview of all model coefficients. As expected,
LGB adolescents reported significantly more peer victimi-
zation, more angry outbursts by parents, and higher parental
rejection compared to heterosexual adolescents. LGB ado-
lescents did not report more guilt-inducing behavior by
parents than their heterosexual peers. Significant associa-
tions in line with the hypotheses were found between
minority stressors and health outcomes as well. Adolescents
who reported peer victimization had more internalizing
problems than adolescents who did not report peer victi-
mization. Adolescents who reported more guilt-inducing
behavior by parents were more likely to smoke. Further,
adolescents who reported more angry outbursts by their
parents used more marijuana and had more internalizing
problems. Moreover, higher rates of parental rejection pre-
dicted smoking, alcohol use, and internalizing problems.
Contrary to expectations, being victimized was related to a
lower likelihood of marijuana use and lower levels of
alcohol consumption.

After multiple test correction, two significant path-
specific indirect effects in line with the minority stress
framework were detected. The association between sexual
identity and internalizing problems was mediated both by
peer victimization (b (se)= 0.08 (0.02), 95% CI [0.03,
0.12]) and parental rejection (b (se)= 0.07 (0.02), 95% CI
[0.03, 0.12]). Furthermore, with all indirect paths between
sexual identity and internalizing problems being in the same
(positive) direction as the direct effect, the proportion of the
association mediated by minority stressors can be calculated
by dividing the total indirect effect by the total effect
(VanderWeele 2015). Together, minority stress factors
mediated 40% of the association between a sexual minority
identity and internalizing problems (0.184/0.461).

There were a number of indirect effects that failed to
reach statistical significance even though all constituent
paths were significant in expected directions. These include
the indirect effect of sexual identity on internalizing pro-
blems running through parental angry outbursts (b (se)=
0.02 (0.01), 95% CI [0.001, 0.045], not significant after
multiple test correction), the indirect effect on marijuana use
through parental angry outbursts (b (se)= 0.02 (0.01), 95%
CI [−0.004, 0.045]), the indirect effect on smoking through
parental rejection (b (se)= 0.05 (0.02), 95% CI [0.009,
0.094], not significant after multiple test correction), and the
indirect effect on alcohol use through parental rejection
(b (se)= 0.02 (0.01), 95% CI [−0.002, 0.047]).

Psychological mediation framework

Next, psychological mediation factors were added to the
model. Figure 3 provides a summary of the paths of the

psychological mediation model that were statistically sig-
nificant after multiple test correction. Table A2 in online
supplementary A contains all model coefficients. The model
fitted the date sufficiently well χ2= 9.0 (no p-value provided
with MI data); RMSEA= 0.03 (no CI provided with MI data);
CFI= 0.99. As in the previous analyses, LGB adolescents
reported more peer victimization, more angry outbursts by
parents, and higher parental rejection than heterosexual ado-
lescents. Moving to the link between minority stressors and
psychological mediation factors reveals several significant
associations in line with theoretical expectations: More peer
victimization was related to a lack of social support and
greater fear of negative social evaluation. Furthermore, ado-
lescents who reported more guild-inducing behavior by par-
ents had peers with more permissive substance use norms,
and adolescents who reported angrier outburst by parents
were more afraid of negative social evaluation. With respect
to links between psychological mediation factors and health
outcomes, Fig. 3 shows several significant effects in line with
expectations. Lack of social support and higher levels of fear
of negative social evaluation were associated with more
internalizing problems. Furthermore, higher substance use
norms of peers predicted higher rates of smoking, marijuana
use, and alcohol use. Contrary to expectations, however, fear
of negative social evaluation was related to a lower likelihood
of smoking.

No significant path-specific indirect effects in line with
the psychological mediation framework were detected after
multiple test correction. Aside from statistical significance,
adding psychological mediation factors to the model
increased the mediated proportion of the association
between sexual identity and internalizing problems. With
inclusion of psychological mediation factors, the mediated
proportion was 0.52, compared to 0.40 in the minority stress
model. Furthermore, there were a number of path-specific
indirect effects from sexual identity to internalizing pro-
blems that failed to reach statistical significance even
though all constituent paths were significant in expected
directions. This pertained to the indirect effect of sexual
identity on internalizing problems through peer victimiza-
tion and fear of negative social evaluation (b (se)= 0.013
(0.006), 95% CI [0.001, 0.025], not significant after mul-
tiple test correction), the indirect effect through peer victi-
mization and lack of social support (b (se)= 0.005 (0.002),
95% CI [0.000, 0.009], not significant after multiple test
correction), and the indirect effect through parental angry
outbursts and fear of negative social evaluation (b (se)=
0.007 (0.004), 95% CI [0.000, 0.014]).

Sensitivity Analyses

Of the participants that provided sexual identity information
in both waves 4 and 5, 41 participants identified as
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heterosexual at wave 4 and as LGB at wave 5, whereas 27
participants identified as LGB at wave 4 yet as heterosexual
at wave 5. Two sensitivity analyses were conducted to deal
with this discordance. First, analyses omitting participants
that identified as heterosexual in one wave, yet as LGB in
the other were estimated. This yielded fairly similar results
to the ones presented above (available upon request). Only
the association between sexual identity and angry parental
outburst was somewhat weaker and not statistically sig-
nificant when using this alternative operationalization of
sexual identity. Second, analyses were re-estimated on the
full sample, with discordance in sexual identity taken into
account by adding a dummy covariate that signaled dis-
cordance to the model. After adding this dummy, the
association between an LGB identity and parental angry
outburst was slightly weaker, whereas the associations
between an LGB identity and both peer victimization and
parental rejection were slightly stronger compared to the
default model. All other path estimates were not noticeably
affected, and neither was inference with regard to indirect
effects.

Group comparisons to test for gender differences in path
coefficients were conducted, as a previous study using
TRAILS data (la Roi et al. 2016) showed that sexual
identity disparities in depressive symptoms were more
pronounced for girls than for boys. The association between
sexual identity and both angry outburst and guilt-inducing
behavior by parents was stronger for girls compared to
boys. Furthermore, the association between guilt-inducing
behavior by parents and fear of negative social evaluation
was significantly stronger for girls compared to boys.

The default models employed a liberal operationalization
of peer victimization, identifying all participants experien-
cing peer victimization at least once over the course of
adolescence, which is in line with research documenting the
long-term mental health consequences of bullying

victimization (e.g., Takizawa et al. 2014). Results were
comparable when using peer victimization measured at
wave 3, the latest wave with peer victimization information
available. Relatedly, models were re-estimated using alter-
native dichotomizations of smoking, distinguishing between
participants that smoke daily and the rest, and marijuana
use, distinguishing between participants who ever used
marijuana and the rest. This also did not lead to sub-
stantially different results.

Lastly, models were re-estimated controlling for lagged
health outcomes in all paths towards health outcomes
(lagged dependent variable approach). Lagged dependent
variable models were conducted as sensitivity analyses
instead of default model specification for both conceptual
and statistical reasons: Conceptually, the article aimed to
explain differences in adolescent health outcomes between
LGB and heterosexual adolescents. Consequently, indirect
effects should be located on the between-level as well,
according to the multilevel mediation literature (Preacher
et al. 2010). As the data does not allow for perfectly par-
tialling out within- and between-level variance (most med-
iators were not measured over time), between-level
processes were best approximated by the default models
that did not include lagged dependent variables, as includ-
ing lagged dependent variables would be an attempt to
isolate within-person change over time in health outcomes.
Moreover, including lagged dependent variables is a sub-
optimal approach for isolating within-level effects
(Hamaker et al. 2015), sometimes leading to less accurate
effects estimates than models that do not control for lagged
dependent variables (Brüderl and Ludwig 2015; Vaisey and
Miles 2017). This being said, re-estimating the path models
controlling for lagged dependent variables led to the same
overall conclusions, namely that the association between
sexual identity and internalizing problems was mediated
both by peer victimization and parental rejection, thereby

Marijuana use (w4)

LGB (hetero=ref.)

Peer victimization 
(w1-w3)

Parental rejection (w4)

Parental guilt inducing 
behavior (w3)

Parental angry 
outbursts (w3)

Minority Stressors Health outcomes

Alcohol use (w4)

Smoking (w4)

Internalizing problems 
(w4)

.46(.11)

.20(.09)

.33(.11)

.11(.04)

.16(.04)

-.10(.04)

.10(.04)

-.09(.03)

.17(.03)

.11(.03) .23(.02)

.07(.03)

Fig. 2 Summary Minority Stress model. Notes: 1. Depicted paths are
effects of theoretical interest significant at α= 0.05 after FDR Clas-
sical method multiple test correction (Benjamini and Hochberg 1995).
Full path model in Appendix A. 2. N= 1738, ESTIMATOR=

WLSMV, PARAMETERIZATION= THETA, TYPE= IMPUTA-
TION. Unstandardized effects. Bootstrapped standard errors between
parentheses. Fully identified model
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further strengthening confidence in study findings. For an
extensive summary of the lagged dependent variable mod-
els, please see online supplement B.

Discussion

Research has repeatedly found that LGB adolescents report
more internalizing problems and substance use (smoking,
marijuana use, and alcohol use) than their heterosexual
peers (Goldbach et al. 2014; Plöderl and Tremblay 2015).
The minority stress framework (Meyer 2003) and the psy-
chological mediation framework (Hatzenbuehler 2009)
have both been used to explain these disparities between
LGB and heterosexual adolescents. However, little research
has integrated both frameworks, although doing so provides
a more fine-grained understanding of the drivers of dis-
parities in mental health and substance use between LGB
and heterosexual adolescents. Therefore, the aim of this
study was to examine how indicators of minority stressors
(Meyer 2003) and psychological mediators (Hatzenbuehler
2009) together explain disparities between LGB and het-
erosexual adolescents in internalizing problems and sub-
stance use. By integrating both frameworks, health
disparities were not only examined by focusing on minority
stress processes, but also by taking intra- and interpersonal
psychological processes into account that have been pro-
posed as intermediate links between minority stress and
health outcomes.

It was hypothesized that sexual identity and internalizing
problems would be related through a serial mediation

process with peer victimization and negative relationships
with parents as the first set of mediators (following the
minority stress framework), and fear of negative social
evaluation and lower social support as the second set of
mediators (following the psychological mediation frame-
work). Similarly, sexual identity and substance use were
expected to be linked through peer victimization and
negative relationships with parents (first set of mediators,
following the minority stress framework) and fear of
negative social evaluation, lack of social support, and sub-
stance use norms of peers (second set of mediators, fol-
lowing the psychological mediation framework). LGB
adolescents reported more internalizing problems, smoked
more cigarettes, and consumed more marijuana compared to
their heterosexual peers. Mechanisms indicative of minority
stressors partially explained these differences. As hypothe-
sized, the association between sexual identity and inter-
nalizing problems was mediated by peer victimization and
parental rejection. No substantial evidence was found for
psychological mediation processes further explaining these
health differences between LGB and heterosexual adoles-
cents. Thus, only partial support was found for minority
stress processes and no support for psychological mediation
processes acting as intermediate links in the sexual identity
– minority stress – health outcomes process.

Contrary to expectations, LGB adolescents did not report
more alcohol use than their heterosexual peers. This is
noteworthy given that a previous meta-analysis found
higher alcohol use of LGB adolescents compared to their
heterosexual peers (Marshal et al. 2008). Most studies
reviewed in this meta-analysis were conducted in the US,

Marijuana use (w4)

LGB (hetero=ref.)

Fear of negative social 
evaluation (w4)

Peer victimization 
(w1-w3)

Parental rejection (w4)

Lack of social support 
(w3)

Parental guilt inducing 
behavior (w3)

Parental angry 
outbursts (w3)

Minority Stressors Psychological 
mediation factors Health outcomes

Substance use norms 
peers (w3) Alcohol use (w4)

Smoking (w4)

Internalizing problems 
(w4)

.46(.11)

.20(.09)

.33(.11)

.13(.03)

.13(.03)

.08(.03)

.10(.03)

.53(.04)

-.09(.04)

-.15(.04)

.36(.04)

.20(.03)

.08(.02)

.35(.02)

Fig. 3 Summary psychological mediation model. Notes: 1. Depicted
paths are effects of theoretical interest significant at α= 0.05 after FDR
Classical method multiple test correction (Benjamini and Hochberg
1995). Full path model in Appendix A. 2. N= 1738, ESTIMATOR=

WLSMV, PARAMETERIZATION= THETA, TYPE= IMPUTA-
TION. Unstandardized effects. Bootstrapped standard errors between
parentheses. Chi2(3)= 9.028 (no p-value provided with MI data);
RMSEA= 0.033 (no CI provided with MI data); CFI= 0.998
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which might suggest that sexual identity-based alcohol use
disparities are more prevalent there than elsewhere. Alter-
natively, it might be that only some subgroups of LGB
adolescents have a higher risk of alcohol use compared to
heterosexual adolescents. Previous research among Dutch
adults showed that disparities in substance use between
LGB and heterosexual people were driven by the bisexual
group (van Beusekom and Kuyper 2018). However,
separating the bisexual and lesbian/gay group did not
change results. That is, no differences in alcohol use were
found when comparing bisexual and heterosexually identi-
fied participants (results available upon request). Further,
neither peer victimization nor negative parent-child rela-
tionship accounted for sexual identity disparities differences
in smoking and marijuana use. Although research has
established that minority stressors predict substance use of
LGB adolescents, not all research has consistently found
this pattern for all types of substances. For example, inci-
vility and hostility explained higher rates of LGB students’
drinking problems compared to heterosexual students, but
not other drug use (Woodford et al. 2012). Similarly,
maternal discomfort with homosexuality did not explain
higher rates of smoking among lesbian and gay adolescents
(Rosario et al. 2014). Together with this study’s results,
these findings imply that using a concept or umbrella term
as ‘substance use’ might miss nuances.

This study is not the first to not find strong support for
psychological mediation processes (Austin et al. 2004;
Wichstrøm and Hegna 2003; Ziyadeh et al. 2007), although
prior studies used sexual identity as a proxy for minority
stressors. Despite efforts to measure indicators of minority
stressors, no support was found for psychological mediation
processes. This might reflect that the psychological media-
tion factors under study are not as important in explaining
differences in internalizing problems and substance use
among adolescents in the current sample. With regard to
more permissive substance use norms of LGB adolescents,
it might be that LGB adolescents in the current sample were
not able to engage in an ‘LGB bar culture’ because they
were either too young to be admitted into these bars, or
because no such bars existed in their surroundings (espe-
cially in rural areas). With respect to lack of social support,
it is feasible that LGB adolescents substitute support. For
instance, qualitative research showed that LGB youth more
often seek friends online with whom they can talk about
their experiences and from whom they receive support
(Hillier et al. 2012). Last, focusing on the fear of negative
evaluation, the Netherlands is a relatively tolerant country
regarding attitudes towards LGB people (van Beusekom
and Kuyper 2018), which could result in LGB people
expecting or fearing negative evaluation less.

Ultimately, this study aimed to explain internalizing
problems and substance use disparities between LGB and

heterosexual adolescents by focusing on minority stress
processes as potential mediators of these disparities, but also
include mediators of the link between minority stress and
health outcomes as proposed in the psychological mediation
framework. Owing to limitations imposed by secondary
data and sample size, only a subset of (distal) minority
stress and factors as proposed by the psychological med-
iation framework were included. Conclusions about the
empirical validity of the minority stress and psychological
mediation frameworks as a whole are thus beyond the scope
of this study. For instance, it could be that that proximal
minority stressors or emotion dysregulation and cognitive
processes as described in the psychological mediation fra-
mework would have been better able to explain health
differences between LGB and heterosexual adolescents than
the currently employed measures.

Using the TRAILS data enabled us to study internalizing
problems and substance use in a general sample of ado-
lescents, but it also came with a drawback. TRAILS was
designed as a cohort study on the development of mental
health from childhood to adulthood and therefore only
general stressors which were used as proxy measures of
minority stress were available. For that reason, we cannot be
certain to what extent sexual identity disparities in peer
victimization and negative parent-child relationships actu-
ally reflect minority stress processes. Past studies have made
similar assumptions when using general measures for
minority stress processes (Katz-Wise and Hyde 2012); these
studies are thus comparable to the present work. What is
more, LGB participants reported more peer victimization,
parental angry outbursts, and parental rejection than het-
erosexual participants even after controlling for a long list
of potentially confounding factors, which affirms that LGB
adolescents experience additional (minority) stress in peer
and parent-child relationships compared to their hetero-
sexual counterparts.

Related to this, TRAILS included proxy measures of
distal minority stressors such as rejection and victimization,
but no measures of proximal stressors such as internalized
homophobia. Therefore, the present study was unable to
study all components proposed in the minority stress fra-
mework. Future studies that focus specifically on LGB
adolescents should aim to measure minority stress more
precise and complete.

In addition, the role of negative relationships with par-
ents as minority stressors was assessed using three mea-
sures, guilt inducing behavior, parental angry outbursts, and
parental rejection. To the best of our knowledge, no earlier
studies on this topic looked at the former two of these or
closely related constructs, as most existing work focused on
either parental rejection or support (Bouris et al. 2010;
Russell and Fish 2016). Although all three indicators of
negative parent-child relationship were associated with
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sexual identity and health outcomes in expected direc-
tions, associations were stronger for parental rejection and
angry outbursts than guilt-inducing behaviors. A tentative
conclusion would thus be that experiencing parental
rejection or anger are more important emotional dimen-
sions of the family context than guilt-inducing parental
behavior for explaining sexual identity disparities in
health outcomes.

Further, although using data from a longitudinal study,
we were not able to disentangle how minority stress
mediators influenced changes in psychological mediation
processes and how both influenced changes in the health
outcomes over time. In order to estimate whether a causal
relation exists between two variables, a study design is
needed that is able to prevent bias in the estimates due to
reverse causation, incorrect specification of the lag of the
effect, and confounding. Methods that can take all these
issues into account require at least three measurements of
both dependent and independent variables (Allison et al.
2017; Hamaker et al. 2015; Leszczensky and Wolbring
2019), which were not available in TRAILS. Future
research that has at least three measures of all variables at
study would be able to overcome these issues with esti-
mating how characteristics induce change in one another.

Lastly, although no significant evidence for indirect
effects in line with the psychological mediation framework
was found, several of the path estimates in the integrated
mediation model were in line with expectations (Fig. 3/
Table A2 in online supplementary A). For instance, an LGB
identity was related to more peer victimization and parental
angry outbursts, which were associated with fear of nega-
tive social evaluation and lack of social support, which, in
turn, were associated with higher levels of internalizing
problem behaviors. The indirect effects running through
these paths did not reach statistical significance, however,
which might be a consequence of insufficient statistical
power to detect small effects.

Conclusion

This study integrated the minority stress framework and
the psychological mediation framework and tested them
simultaneously in a Dutch cohort sample of adolescents.
In line with the minority stress framework, we found that
the relation between sexual identity and internalizing
problems was mediated by peer victimization as well as
by parental rejection. No significant indirect effects in line
with the psychological mediation framework were found.
By integrating both frameworks, a more fine-grained
understanding of disparities in internalizing problems and
substance use between LGB and heterosexual adolescents
was achieved. Of note, the differences in internalizing

problems, smoking, and marijuana use in this Dutch
sample indicate that even in a country known to be rela-
tively LGB-friendly (van Beusekom and Kuyper 2018),
LGB adolescents experience health disparities relative to
their heterosexual peers. This underlines that further
societal acceptance is needed to prevent the setback
position that LGB people currently have.

Acknowledgements This research is part of the TRacking Adoles-
cents’ Individual Lives Survey (TRAILS). Participating centers of
TRAILS include the University Medical Center and University of
Groningen, the Erasmus University Medical Center Rotterdam, the
University of Utrecht, the Radboud Medical Center Nijmegen, and the
Parnassia Bavo group, all in the Netherlands. TRAILS has been
financially supported by various Grants from the Netherlands Orga-
nization for Scientific Research NWO (Medical Research Council
program Grant GB-MW 940-38-011; ZonMW Brainpower Grant 100-
001-004; ZonMw Risk Behavior and Dependence Grants 60-60600-
97-118; ZonMw Culture and Health Grant 261-98-710; Social Sci-
ences Council medium-sized investment Grants GB-MaGW 480-01-
006 and GB-MaGW 480-07-001; Social Sciences Council Project
Grants GB-MaGW 452-04-314 and GB-MaGW 452-06-004; NWO
large-sized investment Grant 175.010.2003.005; NWO Longitudinal
Survey and Panel Funding 481-08-013 and 481-11-001), the Dutch
Ministry of Justice (WODC), the European Science Foundation
(EuroSTRESS Project FP-006), Biobanking and Biomolecular
Resources Research Infrastructure BBMRI-NL (CP 32), and the par-
ticipating universities. We are grateful to everyone who participated in
this research or worked on this project to make it possible. In addition,
C.L.R. acknowledges funding from two research projects funded by
the Swedish Research Council for Health, Working Life and Welfare
(FORTE) when preparing this manuscript for submission: YOUNG
[2012-1741] and Interlocking inequalities [2016-07099]. T.K.
acknowledges funding by the European Research Council (ERC)
Starting Grant awarded to T.K. under the Horizon 2020 Research and
Innovation program (Grant Agreement Number 757364, Title: Ghosts
from the Past - Consequences of Adolescent Peer Relations Across
Contexts and Generations).

Authors’ Contributions W.K. conceived of the study, drafted the
manuscript, helped interpreting the results and coordinated revisions of
the manuscript; C.L.R. conceived of the study, performed the statis-
tical analyses, assisted in drafting, and critically revised the manu-
script; H.B. conceived of the study and critically revised the
manuscript; T.K. advised about statistical analyses and critically
revised the manuscript, D.V.B. critically revised the manuscript; R.V.
critically revised the manuscript. All authors read and approved of the
final manuscript.

Data Sharing and Declaration This manuscript’s data will not be
deposited.

Compliance with Ethical Standards

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

Ethical Approval The TRAILS study was approved by the Dutch
Central Committee on Research Involving Human Subjects (CCMO)
(#NL38237.042.11). Participants were treated in accordance with the
Declaration of Helsinki, and all measurements were carried out with
their adequate understanding and written consent.

Journal of Youth and Adolescence (2020) 49:1767–1782 1779



Informed Consent Informed consent was given by all participants.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Achenbach, T., & Rescorla, L. (2001). Manual for the ASEBA school-
age forms and profiles: an integrated system of multi-informant
assessment. Burlington, VT: Research Center for Children,
Youth, and Families.

Allison, P. D., Williams, R., & Moral-Benito, E. (2017). Maximum
likelihood for cross-lagged panel models with fixed effects.
Socius: Sociological Research for a Dynamic World, 3, 1–17.
https://doi.org/10.1177/2378023117710578.

Austin, B. S., Ziyadeh, N., Fischer, L. B., Kahn, J. A., Colditz, G. A.,
& Frazier, A. L. (2004). Sexual orientation and tobacco use in a
cohort study of US adolescent girls and boys. Archives of
Pediatrics & Adolescent Medicine, 158, 317–322. https://doi.org/
10.1001/archpedi.158.4.317.

Baams, L., Grossman, A. H., & Russell, S. T. (2015). Minority stress
and mechanisms of risk for depression and suicidal ideation
among lesbian, gay, and bisexual youth. Developmental Psy-
chology, 51(5), 688–696. https://doi.org/10.1037/a0038994.

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery
rate: a practical and powerful approach to multiple testing.
Journal of the Royal Statistical Society, 57(1), 289–300. https://
doi.org/10.1111/j.2517-6161.1995.tb02031.x.

Bontempo, D. E., & D’Augelli, A. R. (2002). Effects of at-school
victimization and sexual orientation on lesbian, gay, or bisexual
youths’ health risk behavior. Journal of Adolescent Health, 30(5),
367–374. https://doi.org/10.1016/S1054-139X(01)00415-3.

Bos, H. M. W., Sandfort, T. G. M., & De Bruyn, E. H. (2008). Same-
sex attraction, social relationships, psychosocial functioning, and
school performance in early adolescence. Developmental Psy-
chology, 44(1), 59–68. https://doi.org/10.1037/0012-1649.44.1.59.

Bouris, A., Guilamo-Ramos, V., Pickard, A., Shiu, C., Loosier, P. S.,
Dittus, P., & Michael Waldmiller, J. (2010). A systematic review
of parental influences on the health and well-being of lesbian,
gay, and bisexual youth: time for a new public health research
and practice agenda. Journal of Primary Prevention, 31(5–6),
273–309. https://doi.org/10.1007/s10935-010-0229-1.

Brüderl, J., & Ludwig, V. (2015). Title fixed-effects panel regression.
In The SAGE handbook of regression analysis and causal infer-
ence (pp. 327–358). London: SAGE Publications. https://doi.org/
10.4135/9781446288146.n15.

Caspi, A., Moffit, T. E., Thorton, A., Freedman, D., Amell, J. W.,
Harrington, H., & Silva, P. A. (1996). The life history calendar: a
research and clinical assessment method for collecting retro-
spective event‐history data. International Journal of Methods in

Psychiatric Research, 6(2), 101–114. https://doi.org/10.1002/
(SICI)1234-988X(199607)6:2<101::AID-MPR156>3.3.CO;2-E.

Chaudoir, S. R., & Quinn, D. M. (2016). Evidence that anticipated
stigma predicts poorer depressive symptom trajectories among
emerging adults living with concealable stigmatized identities.
Self and Identity, 15(2), 139–151. https://doi.org/10.1080/
15298868.2015.1091378.

Cohen, J. M., Rodriguez-Seijas, C., Feinstein, B. A., Taylor, C. B.,
Newman, M. G., Rodriguez-Seijas, C., & Newman, M. G. (2016).
Rejection sensitivity as a transdiagnostic risk factor for inter-
nalizing psychopathology among gay and bisexual men. Psychol-
ogy of Sexual Orientation and Gender Diversity & Behavior, 3(3),
259–264. https://doi.org/10.1016/j.physbeh.2017.03.040.

De Winter, A. F., Oldehinkel, A. J., Veenstra, R., Brunnekreef, J. A.,
Verhulst, F. C., & Ormel, J. (2005). Evaluation of non-response
bias in mental health determinants and outcomes in a large
sample of preadolescents. European Journal of Epidemiology,
20, 173–181.

Doty, N. D., Willoughby, B. L. B., Lindahl, K. M., & Malik, N. M.
(2010). Sexuality related social support among lesbian, gay, and
bisexual youth. Journal of Youth and Adolescence, 39(10),
1134–1147. https://doi.org/10.1007/s10964-010-9566-x.

Feinstein, B. A., Goldfried, M. R., & Davila, J. (2012). The rela-
tionship between experiences of discrimination and mental health
among lesbians and gay men: an examination of internalized
homonegativity and rejection sensitivity as potential mechanisms.
Journal of Consulting and Clinical Psychology, 80(5), 917–927.
https://doi.org/10.1037/a0029425.

Goldbach, J. T., Tanner-Smith, E. E., Bagwell, M., & Dunlap, S.
(2014). Minority stress and substance use in sexual minority
adolescents: a meta-analysis. Prevention Science, 15(3),
350–363. https://doi.org/10.1007/s11121-013-0393-7.

Hamaker, E. L., Kuiper, R. M., & Grasman, R. P. P. P. (2015). A
critique of the cross-lagged panel model. Psychological Methods,
20(1), 102–116. https://doi.org/10.1037/a0038889.

Hatzenbuehler, M. L. (2009). How does sexual minority stigma “get
under the skin”? A psychological mediation framework. Psycholo-
gical Bulletin, 135(5), 707–730. https://doi.org/10.1037/a0016441.

Hatzenbuehler, M. L., Corbin, W. R., & Fromme, K. (2008). Trajec-
tories and determinants of alcohol use among LGB young adults
and their heterosexual peers: results from a prospective study.
Developmental Psychology, 44(1), 81–90. https://doi.org/10.
1037/0012-1649.44.1.81.

Hatzenbuehler, M. L., Corbin, W. R., & Fromme, K. (2011). Dis-
crimination and alcohol-related problems among college students:
a prospective examination of mediating effects. Drug and Alcohol
Dependence, 115(3), 213–220. https://doi.org/10.1016/j.druga
lcdep.2010.11.002.

Hatzenbuehler, M. L., McLaughlin, K., & Xuan, Z. (2015). Social
networks and sexual orientation disparities in tobacco and alcohol
use. Journal of Studies on Alcohol and Drugs, 76(1), 117–126.
https://doi.org/10.15288/jsad.2015.76.117.

Heininga, V. E., Oldehinkel, A. J., Veenstra, R., & Nederhof, E.
(2015). I just ran a thousand analyses: Benefits of multiple testing
in understanding equivocal evidence on gene-environment inter-
actions. PLoS ONE, 10(5), 1–16. https://doi.org/10.1371/journal.
pone.0125383.

Hillier, L., Mitchell, K. J., & Ybarra, M. L. (2012). The internet as a
safety net: findings from a series of online focus groups with
LGB and non-LGB young people in the United States. Journal of
LGBT Youth, 9(3), 225–246. https://doi.org/10.1080/19361653.
2012.684642.

Huisman, M., Oldehinkel, A. J., de Winter, A., Minderaa, R. B., de
Bildt, A., Huizink, A. C., & Ormel, J. (2008). Cohort profile: the
Dutch “TRacking Adolescents” individual lives’ survey’; traILS.

1780 Journal of Youth and Adolescence (2020) 49:1767–1782

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/2378023117710578
https://doi.org/10.1001/archpedi.158.4.317
https://doi.org/10.1001/archpedi.158.4.317
https://doi.org/10.1037/a0038994
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1016/S1054-139X(01)00415-3
https://doi.org/10.1037/0012-1649.44.1.59
https://doi.org/10.1007/s10935-010-0229-1
https://doi.org/10.4135/9781446288146.n15
https://doi.org/10.4135/9781446288146.n15
https://doi.org/10.1002/(SICI)1234-988X(199607)6:2%3C101::AID-MPR156%3E3.3.CO;2-E
https://doi.org/10.1002/(SICI)1234-988X(199607)6:2%3C101::AID-MPR156%3E3.3.CO;2-E
https://doi.org/10.1080/15298868.2015.1091378
https://doi.org/10.1080/15298868.2015.1091378
https://doi.org/10.1016/j.physbeh.2017.03.040
https://doi.org/10.1007/s10964-010-9566-x
https://doi.org/10.1037/a0029425
https://doi.org/10.1007/s11121-013-0393-7
https://doi.org/10.1037/a0038889
https://doi.org/10.1037/a0016441
https://doi.org/10.1037/0012-1649.44.1.81
https://doi.org/10.1037/0012-1649.44.1.81
https://doi.org/10.1016/j.drugalcdep.2010.11.002
https://doi.org/10.1016/j.drugalcdep.2010.11.002
https://doi.org/10.15288/jsad.2015.76.117
https://doi.org/10.1371/journal.pone.0125383
https://doi.org/10.1371/journal.pone.0125383
https://doi.org/10.1080/19361653.2012.684642
https://doi.org/10.1080/19361653.2012.684642


International Journal of Epidemiology, 37(6), 1227–1235.
https://doi.org/10.1093/ije/dym273.

Katz-Wise, S. L., & Hyde, J. S. (2012). Victimization experiences of
lesbian, gay, and bisexual individuals: a meta-analysis. Journal of
Sex Research, 49(2–3), 142–167. https://doi.org/10.1080/
00224499.2011.637247.

Kaufman, T. M. L., Baams, L., & Veenstra, R. (2019). Disparities in
persistent victimization and associated internalizing symptoms
for heterosexual versus sexual minority youth. Journal of
Research on Adolescence. https://doi.org/10.1111/jora.12495.

Kleinke, K. (2017). Multiple imputation under violated distributional
assumptions: a systematic evaluation of the assumed robustness
of predictive mean matching. Journal of Educational and Beha-
vioral Statistics, 42(4), 371–404. https://doi.org/10.3102/
1076998616687084.

la Roi, C., Kretschmer, T., Dijkstra, J. K., Veenstra, R., & Oldehinkel,
A. J. (2016). Disparities in depressive symptoms between het-
erosexual and lesbian, gay, and bisexual youth in a Dutch cohort:
the TRAILS study. Journal of Youth and Adolescence, 45(3),
440–456. https://doi.org/10.1007/s10964-015-0403-0.

Leszczensky, L., & Wolbring, T. (2019). How to deal with reverse
causality using panel data? recommendations for researchers
based on a simulation study. Sociological Methods & Research.
https://doi.org/10.17605/OSF.IO/8XB4Z.

Link, B. G., Struening, E. L., Rahav, M., Phelan, J. C., & Nuttbrock,
L. (1997). On stigma and its consequences: evidence from a
longitudinal study of men with dual diagnoses of mental illness
and substance abuse. Journal of Health and Social Behavior, 38
(2), 177–190. https://doi.org/10.2307/2955424.

Luk, J. W., Gilman, S. E., Haynie, D. L., & Simons-Morton, B. G.
(2018). Sexual orientation and depressive symptoms in adoles-
cents. Pediatrics, 141(5). https://doi.org/10.1542/peds.2017-3309.

Markus, M. T., Lindhout, I. E., Boer, F., Hoogendijk, T. H. G., &
Arrindell, W. A. (2003). Factors of perceived parental rearing
styles: the EMBU-C examined in a sample of Dutch primary
school children. Personality and Individual Differences, 34(3),
503–520. https://doi.org/10.1016/S0191-8869(02)00090-9.

Marshal, M. P., Friedman, M. S., Stall, R., King, K. M., Miles, J.,
Gold, M. A., & Morse, J. Q. (2008). Sexual orientation and
adolescent substance use: a meta-analysis and methodological
review. Addiction, 103(4), 546–556. https://doi.org/10.1111/j.
1360-0443.2008.02149.x.

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

Mongelli, F., Perrone, D., Balducci, J., Sacchetti, A., Ferrari, S., Mattei,
G., & Galeazzi, G. M. (2018). Minority stress and mental health
among LGBT populations: an update on the evidence. Minerva
Psichiatrica, 60(1), 27–50. https://doi.org/10.23736/s0391.

Muthén, B. O., Muthén, L. K., & Asparouhov, T. (2016). Regression
and mediation analysis using Mplus. Los Angeles, CA: Muthén
& Muthén.

Muthén, L. K., & Muthén, B. O. (1998–2012).Mplus user’s guide (7th
ed.). Los Angeles, CA: Muthén & Muthén.

Needham, B. L., & Austin, E. L. (2010). Sexual orientation, parental
support, and health during the transition to young adulthood.
Journal of Youth and Adolescence, 39(10), 1189–1198. https://
doi.org/10.1007/s10964-010-9533-6.

Oldehinkel, A. J., Rosmalen, J. G., Buitelaar, J. K. J., Hoek, H. W. H.,
Ormel, J., Raven, D., & Hartman, C. A. (2015). Cohort profile
update: the TRacking Adolescents’ individual lives survey
(TRAILS). International Journal of Epidemiology, 44(1),
76–76n. https://doi.org/10.1093/ije/dyu225.

Pachankis, J. E., Hatzenbuehler, M. L., & Starks, T. J. (2014). The
influence of structural stigma and rejection sensitivity on young

sexual minority men’s daily tobacco and alcohol use. Social
Science & Medicine, 103, 67–75. https://doi.org/10.1016/j.
socscimed.2013.10.005.

Pearson, J., & Wilkinson, L. (2013). Family relationships and ado-
lescent well-being: are families equally protective for same-sex
attracted youth? Journal of Youth and Adolescence, 42(3),
376–393. https://doi.org/10.1007/s10964-012-9865-5.

Plöderl, M., & Tremblay, P. (2015). Mental health of sexual minorities.
A systematic review. International Review of Psychiatry, 27(5),
367–385. https://doi.org/10.3109/09540261.2015.1083949.

Poteat, V. P., & Espelage, D. L. (2007). Predicting psychosocial
consequences of homophobic victimization in middle school
students. Journal of Early Adolescence, 27(2), 175–191. https://
doi.org/10.1177/0272431606294839.

Preacher, K. J., Zyphur, M. J., & Zhang, Z. (2010). A general multilevel
SEM framework for sssessing multilevel mediation. Psychological
Methods, 15, 209–233. https://doi.org/10.1037/a0020141.supp.

Robinson, J. P., Espelage, D. L., & Rivers, I. (2013). Developmental
trends in peer victimization and emotional distress in LGB and
heterosexual youth. Pediatrics, 131(3), 423–430. https://doi.org/
10.1542/peds.2012-2595.

Rosario, M., Reisner, S. L., Corliss, H. L., Wypij, D., Calzo, J., &
Austin, S. B. (2014). Sexual-orientation disparities in substance
use in emerging adults: a function of stress and attachment
paradigms. Psychology of Addictive Behaviors, 28(3), 790–804.
https://doi.org/10.1037/a0035499.

Russell, S. T., & Fish, J. N. (2016). Mental health in lesbian, gay,
bisexual, and transgender (LGBT) youth. Annual Review of
Clinical Psychology, 12(1), 465–487. https://doi.org/10.1146/a
nnurev-clinpsy-021815-093153.

Soloski, K. L., Kale Monk, J., & Durtschi, J. A. (2016). Trajectories of
early binge drinking: a function of family cohesion and peer Use.
Journal of Marital and Family Therapy, 42(1), 76–90. https://doi.
org/10.1111/jmft.12111.

StataCorp. (2017). Stata statistical software: Release 15. College
Station, TX: StataCorp LLC.

Takizawa, R., Maughan, B., & Arseneault, L. (2014). Adult health
outcomes of childhood bullying victimization: evidence from a
five-decade longitudinal British birth cohort. American Journal of
Psychiatry, 171(7), 777–784. https://doi.org/10.1176/appi.ajp.
2014.13101401.

Tops, M., Riese, H., Oldehinkel, A. J., Rijsdijk, F. V., & Ormel, J.
(2008). Rejection sensitivity relates to hypocortisolism and
depressed mood state in young women. Psychoneur-
oendocrinology, 33(5), 551–559.

Umberson, D., & Karas, J. M. (2010). Social relationships and health: a
flashpoint for health policy. Journal of Health and Social Behavior,
51(S), 54–66. https://doi.org/10.1177/0022146510383501.

Vaisey, S., & Miles, A. (2017). What you can—and can’t—do with
three-wave panel data. Sociological Methods and Research, 46,
44–67. https://doi.org/10.1177/0049124114547769.

van Beusekom, G., & Kuyper, L. (2018). LHBT-monitor 2018;De
leefsituatie van lesbische, homoseksuele, biseksuele en trans-
gender personen in Nederland. Den Haag.

van Buuren, S. (2012). Flexible imputation of missing data. New
York, NY, United States: Chapman & Hall/CRC.

VanderWeele, T. (2015). Explanation in causal inference: methods for
mediation and interactionle. New York, NY: Oxford University
Press.

Veenstra, R., Lindenberg, S., Ormel, J., Oldehinkel, A. J., De Winter, A.
F., Verhulst, F. C., & Ormel, J. (2005). Bullying and victimization
in elementary schools: a comparison of bullies, victims, bully/
victims, and uninvolved preadolescents. Developmental Psychol-
ogy, 41(4), 672–682. https://doi.org/10.1037/0012-1649.41.4.672.

Vink, G., Frank, L. E., Pannekoek, J., & van Buuren, S. (2014).
Predictive mean matching imputation of semicontinuous

Journal of Youth and Adolescence (2020) 49:1767–1782 1781

https://doi.org/10.1093/ije/dym273
https://doi.org/10.1080/00224499.2011.637247
https://doi.org/10.1080/00224499.2011.637247
https://doi.org/10.1111/jora.12495
https://doi.org/10.3102/1076998616687084
https://doi.org/10.3102/1076998616687084
https://doi.org/10.1007/s10964-015-0403-0
https://doi.org/10.17605/OSF.IO/8XB4Z
https://doi.org/10.2307/2955424
https://doi.org/10.1542/peds.2017-3309
https://doi.org/10.1016/S0191-8869(02)00090-9
https://doi.org/10.1111/j.1360-0443.2008.02149.x
https://doi.org/10.1111/j.1360-0443.2008.02149.x
https://doi.org/10.1037/0033-2909.129.5.674
https://doi.org/10.23736/s0391
https://doi.org/10.1007/s10964-010-9533-6
https://doi.org/10.1007/s10964-010-9533-6
https://doi.org/10.1093/ije/dyu225
https://doi.org/10.1016/j.socscimed.2013.10.005
https://doi.org/10.1016/j.socscimed.2013.10.005
https://doi.org/10.1007/s10964-012-9865-5
https://doi.org/10.3109/09540261.2015.1083949
https://doi.org/10.1177/0272431606294839
https://doi.org/10.1177/0272431606294839
https://doi.org/10.1037/a0020141.supp
https://doi.org/10.1542/peds.2012-2595
https://doi.org/10.1542/peds.2012-2595
https://doi.org/10.1037/a0035499
https://doi.org/10.1146/annurev-clinpsy-021815-093153
https://doi.org/10.1146/annurev-clinpsy-021815-093153
https://doi.org/10.1111/jmft.12111
https://doi.org/10.1111/jmft.12111
https://doi.org/10.1176/appi.ajp.2014.13101401
https://doi.org/10.1176/appi.ajp.2014.13101401
https://doi.org/10.1177/0022146510383501
https://doi.org/10.1177/0049124114547769
https://doi.org/10.1037/0012-1649.41.4.672


variables. Statistica Neerlandica, 68(1), 61–90. https://doi.org/10.
1111/stan.12023.

Wichstrøm, L., & Hegna, K. (2003). Sexual orientation and suicide
attempt: a longitudinal study of the general Norwegian adolescent
population. Journal of Abnormal Psychology, 112(1), 144–151.
https://doi.org/10.1037/0021-843X.112.1.144.

Wills, T. A., Resko, J. A., Ainette, M. G., & Mendoza, D. (2004). Role
of parent support and peer support in adolescent substance use: a
test of mediated effects. Psychology of Addictive Behaviors, 18
(2), 122–134. https://doi.org/10.1037/0893-164X.18.2.122.

Woodford, M. R., Krentzman, A. R., & Gattis, M. N. (2012).
Alcohol and drug use among sexual minority college students
and their heterosexual counterparts: the effects of experiencing
and witnessing incivility and hostility on campus. Substance
Abuse and Rehabilitation, 3, 11–23. https://doi.org/10.2147/
SAR.S26347.

Ziyadeh, N. J., Prokop, L. A., Fisher, L. B., Rosario, M., Field, A. E.,
Camargo, C. A., & Bryn Austin, S. (2007). Sexual orientation,
gender, and alcohol use in a sexual orientation, gender, and
alcohol use in a cohort study of U.S. adolescent girls and boys.
Drug and Alcohol Dependence, 87(2–3), 119–130. https://doi.
org/10.1016/j.drugalcdep.2006.08.004.

Wouter Kiekens is a Ph.D. candidate at the Department of Sociology
and the Interuniversity Center for Social Science Theory and
Methodology, University of Groningen, the Netherlands. His
research interests include adolescent development and sexual
orientation differences in health, well-being, and substance use.

Chaïm la Roi is a postdoctoral researcher at the Swedish Institute for
Social research at Stockholm University and the Institute for Futures

Studies. His research interests include the social development of
adolescents, sexual orientation differences in well-being, and attitude
development.

Henny M. W. Bos is a Professor of in sexual and gender diversity in
families and youth at the University of Amsterdam, the Netherlands
(research institute of child development and education). The focus of
her research is on same-sex parenting and sexual and gender diversity.

Tina Kretschmer is an Associate Professor at the University of
Groningen, the Netherlands. Her research focusses on the interplay of
genetic and environmental determinants on social development across
the lifespan.

Diana D. van Bergen is an Associate Professor at the University of
Groningen, the Netherlands. Her academic work focuses on sexual-
and ethnic minority adolescents and emerging adults; she investigates
topics such as suicidality and psychosocial development, in relation to
the family context, victimization processes, and ethnic- and sexual
minority discrimination.

René Veenstra is a Professor of Sociology at the University of
Groningen, director of the Interuniversity Center for Social Science
Theory and Methodology (ICS), the Netherlands, and member of the
management team of TRAILS. His research focuses on social network
analysis, peer relations, prosocial and antisocial behavior, and bullying
and victimization.

1782 Journal of Youth and Adolescence (2020) 49:1767–1782

https://doi.org/10.1111/stan.12023
https://doi.org/10.1111/stan.12023
https://doi.org/10.1037/0021-843X.112.1.144
https://doi.org/10.1037/0893-164X.18.2.122
https://doi.org/10.2147/SAR.S26347
https://doi.org/10.2147/SAR.S26347
https://doi.org/10.1016/j.drugalcdep.2006.08.004
https://doi.org/10.1016/j.drugalcdep.2006.08.004

	Explaining Health Disparities between Heterosexual and LGB Adolescents by Integrating the Minority Stress and Psychological Mediation Frameworks: Findings from the TRAILS Study
	Abstract
	Introduction
	Minority Stress Framework
	Psychological Mediation Framework

	Current Study
	Methods
	Participants
	Measures
	Sexual Identity
	Peer Victimization
	Negative Relationships with Parents
	Fear of negative social evaluation
	Lack of social support
	Substance use norms peers
	Internalizing problems
	Substance use
	Covariates
	Analytic Strategy

	Results
	Descriptive Statistics
	Serial Mediation Models
	Minority stress model
	Psychological mediation framework
	Sensitivity Analyses

	Discussion
	Conclusion
	Compliance with Ethical Standards

	ACKNOWLEDGMENTS
	ACKNOWLEDGMENTS
	References
	A9
	A10
	A11
	A12
	A13
	A14




