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Chapter 6

Social Integration as a Mediator of Mental Health
Disparities by Sexual Orientation in Adolescence:
A Sociometric Perspective1

Sexual minority youth report worse mental health than heterosexual youth. According
to the minority stress framework, this results from sexual minority individuals being
marginalized in society, which for sexual minority youth may include being poorly
integrated in the peer context. A sociometric approach was used to test whether social
integration, measured broadly as friendship, liking, disliking, and bullying relationships,
mediated the link between a sexual minority orientation and depressive symptoms in
adolescence. Analyses were conducted across three samples from the Netherlands and
Belgium (N = 352; N = 1848; N = 263). Sexual minority respondents reported higher
levels of depressive symptoms than heterosexual respondents, but were not in a more
marginalized position in the peer context. Moreover, their social integration did not
impact their mental health.

This study is co-authored with Tina Kretschmer, René Veenstra, Henny Bos, Luc Goossens, Karine Verschueren,
Hilde Colpin, Karla Van Leeuwen, Wim Van den Noortgate, and Jan Kornelis Dijkstra. It is currently under review
at a scientific journal.
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6.1. Introduction
Sexual minority adolescents display more mental health problems than
their heterosexual counterparts, signaled for instance by higher levels of depressive
symptoms and suicidality in sexual minority than in heterosexual youth (Marshal et al.,
2011; Peter et al., 2017). According to the minority stress framework (Meyer, 2003),
this vulnerability is rooted in the stigmatization of a sexual minority status in society.
The peer context is an important sphere of life for adolescents (Bukowski et al., 2018).
Consequently, being well-integrated in the adolescent peer context is important for
adolescents’ mental health (e.g., Modin, Östberg, & Almquist, 2011). Sexual minority
stigmatization might impair peer integration of sexual minority adolescents, which in
turn could explain higher risk for mental health problems of this group. For instance,
sexual minority adolescents suffer from relatively high levels of peer victimization,
which might explain differences in mental health with heterosexual adolescents
(Hatchel, Espelage, & Huang, 2018; Katz-Wise & Hyde, 2012; Robinson et al., 2013).
Although prior research has explored whether a relative lack of integration in
the peer context explains sexual orientation disparities in mental health in adolescence,
our knowledge remains limited. This is partly because the majority of studies rely
solely on self-reports to argue that in comparison to heterosexual youth, sexual
minority adolescents report lower quality of peer interactions (e.g., Bos, Sandfort, de
Bruyn, & Hakvoort, 2008), lower levels of perceived social connectedness (e.g., Detrie
& Lease, 2007), and higher levels of peer victimization (e.g., Collier et al., 2013; la Roi,
Kretschmer, Dijkstra, Veenstra, & Oldehinkel, 2016; Robinson et al., 2013), which partly
explains sexual orientation disparities in mental health. The shared method variance in
these studies could bias results in that sexual minority respondents with low levels of
mental health might, perhaps due to their depressed mood, have a negative perception
of the quality of their peer relationships (Oldehinkel, 2018). As a consequence, existing
research might have overestimated the mediating role that social integration in the
peer context plays in the link between sexual orientation and mental health. Moreover,
whereas the aforementioned studies showed that the quality of peer relationships
mediated the link between a sexual minority orientation and mental health, they
provided limited insights in the importance of the quantity and structure of peer
relationships, two other dimensions of social integration that have been argued to be
important for mental health (Berkman, Glass, Brissette, & Seeman, 2000; Kawachi &
Berkman, 2001).
A sociometric approach, which uses both nominations given by adolescents
themselves (outdegrees) as well as their peers (indegrees) for mapping social
relationships, can alleviate these concerns. Only a few studies adopted a sociometric
approach to examine whether social integration in the peer context operated as an
intermediate link between a sexual minority orientation and mental health. These
studies were based on a single sample, Add Health, and provided mixed results. One
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Add Health study revealed that sexual minority youth did not differ from heterosexual
youth in terms of the size of their friendship network (Ueno, 2005), whereas another
asserted that sexual minority youth reported to have fewer friends and occupied less
central roles in school friendship networks than heterosexual youth (Hatzenbuehler,
McLaughlin, & Xuan, 2012). In addition, social isolation was more strongly related to
depressive symptoms in sexual minority than in heterosexual youth.
Given the limited amount of available evidence, the field could benefit from
further sociometric studies. Such an approach places high demands on data, requiring
the combined measurement of sociometric information, sexual orientation, and mental
health in one sample, which is scarce. Furthermore, the proportion of respondents
identifying as sexual minority tends to lie well below 10% in most population samples
(Gates, 2011), leading to low numbers of sexual minority participants in studies that
measure sexual orientation in the general population. Acknowledging these problems,
we analyze data from two Dutch and one Belgian sample in order to triangulate results.
6.2. Background
Social relationships and mental health. Social relationships fulfill different
functions linked to mental health, including providing social support and informal
social control, and buffering against stress (for a review, see Umberson, Crosnoe, &
Reczek, 2010). In line with this, being well-integrated in the peer context has been
found to be important for adolescents’ mental health (Bukowski et al., 2018). This
effect may even extend beyond adolescence, with some studies finding that peer
integration in adolescence is predictive of mental health later in life (Modin et al., 2011).
Previous research suggests that it is important to consider the multifaceted nature of
social relationships when examining their effects on health outcomes, for instance
by accounting both for the content and structure of social relationships (Berkman et
al., 2000; Umberson et al., 2010). Responding to this suggestion, the present study
examined effects of both positive and negative peer relationships, taking into account
two potentially relevant peer characteristics, the gender and popularity of peers.

Positive peer relationships. A long line of research links having a large
number of positive social bonds to good mental health (Berkman et al., 2000; Kawachi
& Berkman, 2001). Positive social bonds are considered to promote mental health
in several ways. For instance, the mere existence of such relationships may produce
positive psychological states, including a sense of purpose, belonging, and security,
and recognition of self-worth. In addition, positive social relationships might also offer
social support and thereby play a buffering role in the face of stress, either by reducing
the negative emotional reaction to a stressful event, or by dampening the physiological
behavioral responses to stress (Kawachi & Berkman, 2001).
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A large number of studies on positive peer relationships in adolescence and
mental health focus on friendships, with some showing that friendship ties promote
mental health. Ueno (2005), for instance, tested a series of social integration measures
based on friendship nominations, concluding that the number of self-perceived friends
was the most important predictor of adolescents’ mental health. Furthermore, low
friendship quality and instability in peer relationships have been linked to low mental
health, in particular in boys (Chan & Poulin, 2009; Pachucki, Ozer, Barrat, & Cattuto,
2015; Prinstein, 2007). More generally, studies suggest that peer acceptance (i.e., being
liked) is conducive for mental health, reporting positive associations between peer
acceptance and self-esteem (Birkeland, Breivik, & Wold, 2014; Gorrese & Ruggieri,
2013).
However, not all studies support the link between positive peer relationships
and mental health, with one study finding boys with large cohesive friendship networks,
and girls with large fragmented friendship networks reporting comparably higher
levels of depressive symptoms (Falci & McNeely, 2009). The authors interpreted this
finding as a consequence of excessive role strain, such that having many friends leads
to excess demands on adolescents to fulfill the friend role, which can lead to poor selfassessment of one’s success in enacting that role, thereby negatively affecting mental
health. Moreover, one study on early adolescents did not detect an association between
low peer acceptance and depressive symptoms (Kochel, Ladd, & Rudolph, 2012).

Negative peer relationships. Negative peer relationships and their potentially
detrimental consequences for the psychosocial development of adolescents have been
studied extensively. Being disliked by peers was found to be related to lower mental
health in adolescence (Abecassis, Hartup, Haselager, Scholte, & van Lieshout, 2002;
Pope, 2003; Witkow, Bellmore, Nishina, Juvonen, & Graham, 2005). One reason for
this association could be that being disliked may be informative of low social status
(Abecassis et al., 2002; Berger, Rodkin, & Dijkstra, 2011; Betts & Stiller, 2014). This
being said, status discrepancies, and not low social status per se might be the driving
force between the existence of dislike relationships, as high status peers were found to
be prone to dislike peers low in social status (Berger & Dijkstra, 2013), or be disliked by
lower status peers (Fujimoto, Snijders & Valente, 2017). Disliking or being disliked by
peers thus seems to not necessarily be indicative of a marginalized position in the peer
context and lower mental health.
Going beyond not liking one another, a multitude of studies have shown that
bullying victimization is associated with lower well-being in adolescence and later
in life, signaling the traumatic impact that bullying victimization can have on mental
health (e.g., Arseneault, Bowes, & Shakoor, 2010; Takizawa, Maughan, & Arseneault,
2014). Notably, not only victims may suffer: Bullying perpetration can be perceived
as an unsuitable way of reacting to a lack of fit between adolescents and their peer
groups, or as an antisocial strategy for achieving peer status (Sijtsema, Veenstra,
Lindenberg, & Salmivalli, 2009), which could lead to lower levels of mental health. In
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line with this, it has been shown that bully perpetrators run elevated risks of developing
both internalizing and externalizing problem behavior, or even of reporting suicidal
ideation and attempting suicide (Brunstein Klomek, Marrocco, Kleinman, Schonfeld,
& Gould, 2007; Holt et al., 2015; Ttofi, Farrington, & Lösel, 2012). Some studies,
however, question the universality of these findings, for instance by showing that
over time bullying perpetration is linked to psychosocial maladjustment for girls only
(Kretschmer, Veenstra, Deković, & Oldehinkel, 2017), or by finding that negative mental
health outcomes occur primarily in bullies that were also victimized, so-called bullyvictims (Copeland, Wolke, Angold, & Costello, 2013).

Peer characteristics. The extent to which peers are able to provide social
support or buffer stress likely varies as a function of the social status of these peers.
Popularity is a component of social status that has been found act as such a moderator
(Bukowski et al., 2018). For instance, if one’s friends are more popular, they might be
more successful in offering social support or protecting against stress, such as
victimization or harassment by other peers. Reversely, it might be particularly
aggravating to be bullied or disliked by popular peers, because of the extent to which
these peers are able to exert control over others and set behavioral norms (Dijkstra,
Lindenberg, & Veenstra, 2008).
Specifically for sexual minority adolescents, the gender of peers might also
play a role when studying the effects of negative peer relationships on mental health.
Heterosexual boys are relatively prejudiced towards sexual diversity and display
homophobic behavior comparably often (e.g., Poteat & Rivers, 2010; Poteat et al.,
2015). Consequently, the socially marginalized position of sexual minority youth might
be a consequence of negative peer relationships with heterosexual boys in particular.
Moreover, sexual minority adolescents, most prominently boys, report more crossgender friendships than heterosexual adolescents (Gillespie et al., 2015; Ueno, 2010).
The social bonds of sexual minority youth might thus predominantly consist of girls.
Consequently, the expected relative deprivation in terms of positive peer relationships
of sexual minority youth might actually be a lack of positive relationships with male
peers.
6.3. The present study
This study employed a sociometric perspective to improve insight in the
potentially mediating role of the quantity and characteristics of peer relationships in
the association between sexual orientation and adolescent mental health. Thus, we
examined the mediating role of a broad range of positive and negative peer relationship
characteristics that have been shown to be important for adolescent mental health,
including friendship, liking, disliking, and bullying relationships. The approach
additionally allowed us to contrast the effect of peer relationships as perceived by
113
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adolescents themselves, by looking at nominations given by adolescents to peers
(outdegrees), and social relationships as perceived by peers, by examining nominations
given by peers to adolescents (indegrees). Furthermore, we were able to investigate to
what extent the effect of peer relationships depends on characteristics of these peers,
more specifically their popularity and gender.
6.4. Method
Data. Data for this study came from two Dutch (TRAILS and PEAR) and one
Belgian sample (STRATEGIES).
TRAILS. The TRacking Adolescents’ Individual Lives Survey (TRAILS) is an
ongoing prospective cohort study of Dutch youth focused on the development of mental
health from preadolescence to adulthood (Oldehinkel et al., 2015). Respondents were
recruited from five municipalities from the north of the Netherlands between March
2001 and July 2002 (for more details, see Huisman et al., 2008; Winter et al., 2005).
Children (N = 3,145) from 122 primary schools were approached for enrollment in the
study, of which n = 2,230 participated in baseline data collection (response rate 76%).
Six waves of data have been collected so far. For this study, we used peer nomination
data and mental health data collected at Wave 2 (n = 2,149, Mage = 13.6, 51 % girls),
whereas sexual orientation was measured at Waves 4 (n = 1881, Mage = 19.1, 52 % girls)
and 5 (n = 1778, Mage = 22.3, 53 % girls).
PEAR. The Peers and the Emergence of Adolescent Romance (PEAR)-study is
a two-wave longitudinal study on adolescent romantic and sexual development. The
sample consisted of all students of four high schools located in two municipalities in
the north of the Netherlands. Wave 1 was collected in fall 2014 and Wave 2 in spring
2015. Of the 2,159 students in the schools, 2,029 participated in either Wave 1 or Wave
2, yielding a response rate of 94% (Mage = 14.9, 50% girls).
STRATEGIES. The Studying TRansactions in Adolescence: TEsting Genes in
Interaction with EnvironmentS (STRATEGIES)-project focuses on the interplay between
genes and the social environment. In 2011, the STRATEGIES sample was drawn using a
randomized multistage sampling approach. In a first step, Flemish secondary schools,
stratified by educational track, were approached for participation, which nine schools
agreed to. Within these schools, 121 classes in Grades 7 to 9 were randomly selected
and all students (n = 2,254) in those classes were invited to participate. Of those,
1,116 students participated (Mage = 13.7, 49% girls). STRATEGIES used an accelerated
longitudinal design to follow students in Grades 7, 8, and 9 over six annual waves. Peer
nomination data were collected in the first three waves.
Subsample selection criteria. We selected only TRAILS classes with 10 or more
students where at least 70% of students provided sociometric information, consistent
with current practices and methodological recommendations with regard to response
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rate requirements for the reliability of sociometric data (Marks, Babcock, Cillessen,
& Crick, 2013; Plenty & Jonsson, 2017). Because we studied differences between
heterosexual and sexual minority adolescents in social integration and mental health,
we furthermore selected those classrooms that included at least one respondent that
could be identified as heterosexual and at least one respondent that could be identified
as sexual minority. As using these inclusion criteria for all three waves of STRATEGIES
would have left us with only 75 respondents, of which only 13 sexual minority, we used
a more liberal approach for that sample and selected respondents who in all three
waves were in a class of at least 10 students of which at least one respondent could
be identified as heterosexual and at least one respondent could be identified as sexual
minority. In PEAR we made use of school level instead of classroom level sociometric
data and therefore did not need to apply the aforementioned subsample selection
criteria.

Sociometric data collection
TRAILS. Peer nominations were collected in Wave 2 for a subsample
(n = 1012) of all TRAILS-participants in classes with at least three TRAILS panel members.
As information on sexual orientation, depressive symptoms, and covariates was only
available for the TRAILS participants and not their classmates, only TRAILS respondents
were included in the final model, although peer nomination information provided
by classmates of TRAILS respondents was taken into account when operationalizing
social integration. This subsample selection procedure led to a final analytic sample of
n = 352, of which 66 identified as sexual minority (see Table 6.1).
PEAR. All students of participating schools provided sociometric information
at both waves. As the two highest grades from one school did not participate in wave 2
and thus were missing for this occasion, we excluded these cases from analyses. Peer
nominations were administered at the school level in PEAR. Analyses thus include all
remaining respondents (n = 1,848). The PEAR subsample included 110 sexual minority
respondents.
STRATEGIES. Peer nominations were collected in Waves 1, 2, and 3 from
STRATEGIES-respondents only. No information was available from classmates of
STRATEGIES-respondents who did not participate themselves. This lead to an analytic
sample of n = 263, of which 56 were sexual minority. Please note that the proportion of
sexual minority respondents was a lot higher in TRAILS and STRATEGIES than in PEAR,
because in TRAILS and STRATEGIES we analyzed subsamples of panel participants
from classes where at least one panel participant identified as sexual minority, whereas
in PEAR we used data from almost all students from participating schools.
Missing data strategy. As is shown in Table 6.1, all samples had missing data
for both dependent and independent variables. For TRAILS and PEAR we used multiple
imputation using chained equations (White et al., 2011), which is able to impute nonnormal variables (some of our variables with missing data were dichotomous) and
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missing independent variables, as opposed to for instance Full Information Maximum
Likelihood (FIML), which assumes multivariate normality. In TRAILS, there were only
missing data on sexual orientation, mental health, and control variables. These variables
had negligible design effects, which enabled single-level imputation models. Within
PEAR, outdegree versions (i.e., participants’ own nominations) of social integration
indicators had missing data, some of which had non-negligible design effects. We
imputed these data using multilevel regression models (Grund, Lüdtke, & Robitzsch,
2018). Variables with heteroscedastic residuals were imputed using a heteroscedasticity
robust multilevel approach (Kasim & Raudenbush, 1998).
In STRATEGIES, we set indegree versions of social integration indicators
to ‘missing’ for classrooms in which response rate was lower than 70%, as indegree
indicators in such classes could have been biased (Marks et al., 2013). As classroom
composition changed substantially across waves, the STRATEGIES data were analyzed
using cross-classified path analysis. This is possible in Mplus using a Bayesian estimator,
which, however, cannot handle imputed datasets (Muthén & Muthén, 1998-2012). We
therefore used FIML, employing the saturated correlates method for adding auxiliary
variables (Graham, 2003).

Measures
Sexual minority orientation
TRAILS. Sexual orientation was measured using a single item inferring selfidentification at Wave 4 and Wave 5, phrased as follows: “What do you think you are?”
with response options 1 = heterosexual, 2 = gay/lesbian, and 3 = bisexual. Respondents
were coded as sexual minority if they self-identified as gay/lesbian or bisexual in one or
both waves.
PEAR. Information on sexual orientation came from items measuring romantic
attraction and sexual self-identification. Romantic attraction was based on two
questions: “Have you ever been in love with a boy?” (yes/no) and “Have you ever been
in love with a girl?” (yes/no). Self-identification was based on the question “What do
you think you are?”, with answering options being 1 = heterosexual, 2 = homosexual, 3
= bisexual, 4 = don’t know, and 5 = no answer. Both questions were asked in both waves
of the study. Respondents were coded as sexual minority if they indicated to be samesex attracted in either wave, or when they self-identified as homosexual or bisexual in
either wave.
STRATEGIES. Two items measured romantic/sexual attraction to people of the
same and other sex: “Did you ever have romantic and/or sexual feelings for someone of
the same sex?” and “Did you ever have romantic and/or sexual feelings for someone of
the other sex?”. Participants had six response options (1 = not at all, 2 = a few times, 3 =
regularly, 4 = often, 5 = very often, 6 = I rather not tell). Answers were dichotomized to
distinguish between showing no attraction to same/other sex at all (1), and showing at
least some attraction (2-5). Both questions were asked in Waves 2 to 5 of the panel study.
Respondents who answered the sexual orientation items once or twice were coded as
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sexual minority in case they showed same sex attraction at least once. Respondents who
answered the sexual attraction items at three or four occasions were coded as sexual
minority in case they showed same sex attraction at least twice.
Depressive symptoms
TRAILS. Depressive symptoms were assessed using the Youth Self Report
Affective Problems scale (Achenbach & Rescorla, 2003) which shows strong concurrent
validity with DSM-IV Major Depressive Disorder (Lang et al., 2005). Participants were
asked to rate 13 items (e.g., “In the past week, I thought my life had been a failure”)
on a 3-point scale (0 = not true, 1 = a little or sometimes true, 2 = clearly or often true).
Reliability was sufficient (α = .77).
PEAR. The 6-item Short Depression-Happiness scale (Joseph, Linley, Harwood,
Lewis, & McCollam, 2004) assessed how respondents felt in the past seven days (e.g.,
“I felt dissatisfied with my life”) on a 4-point scale (1= never, 2 = rarely, 3 = sometimes,
4 = often). Reliability was sufficient (α = .78). The measure has shown convergent
validity with other established mental health measures (Joseph et al., 2004).
STRATEGIES. The 20-item Center for Epidemiologic Studies Depression Scale
(CES- D; Radloff, 1977) was used to examine adolescents’ depressive feelings during the
past week (e.g., “In the past week, I thought my life had been a failure”), with answer
categories ranging from 0 (almost never) to 3 (almost always). Reliability was good,
α = .91. Numerous studies have established convergent validity of the measure
(McDowell, 2006).
Social integration. An overview of the social integration measures available
in each of the three samples can be found in Table 6.1 (see Appendix A5 for exact
wording per sample). Sums of outdegrees (i.e., nominating others) and indegrees (i.e.,
nominated by others) were calculated for friendships, dislikes, and likes. Moreover,
sums of indegree nominations of bullying victimization and perpetration were used.
Peer characteristics (gender and popularity) were taken into account with
regard to friendship, disliking, and liking nominations as follows: Boy-versions of
the outdegree measures summed all nominations given to male peers, whereas girlversions of the outdegree measures summed all nominations given to female peers. For
indegree measures, boy-versions summed all nominations received from male peers,
whereas girl- versions summed all nominations received from female peers. Perceived
popularity of peers was taken into account for the outdegree versions of friendship,
disliking, and liking relationships by multiplying all nominations that respondents gave
by the perceived popularity of peers that respondents nominated. For the indegree
versions of these measures, we multiplied the nominations that respondents received
by the perceived popularity of the peers that nominated them. Perceived popularity was
operationalized as a classroom proportion score of popularity nominations received.
For all social integration measures, we truncated responses with z-scores of 3 or higher
(based on the total sample standard deviation) to the first integer number below a
z-score of three in order to avoid bias through extreme outliers. Peer characteristics
were not taken into account for bullying relationships as these were relatively scarce,
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such that further breaking down existing ties by peer characteristics would have led to
estimation difficulties.
Sex. Respondents were coded as boy or girl.
Ethnicity. In all samples, respondents were coded as ethnic minority if either
they or one of their parents was born in a non-Western country, and as ethnic majority
otherwise.
Parental socioeconomic status (SES).
TRAILS. A composite parental SES score was used, based on combined
information on parental education, occupational status, and income provided by
parents (Veenstra et al., 2005).
PEAR. SES was measured using two proxy indicators that children are likely to
answer reliably: relative family affluence (“Does your family have more or less money
compared to other families in your neighborhood?”; 1 = we have a lot less money than
other families to 5 = we have a lot more money than other families) and family holiday
frequency (“How often does your family go on vacation?”; 1 = seldom or never to
4 = once or several times per year).
STRATEGIES. Respondents provided information on both parents’ education (1
= primary education, 2 = secondary education, no degree, 3 = secondary education, degree
obtained, 4 = tertiary education, non-university level, 5 = university degree) and we used
the highest level of either parent.
Pubertal development. Pubertal development was included as it could
influence all our variables of interest. It is an important driver of sexual development
(e.g., Baams, Dubas, et al., 2015), and could as such impact the probability for sexual
minority respondents to have become aware of their sexual orientation and thus to
identify as sexual minority. Furthermore, pubertal development has been associated
with increased risks for mental health problems in adolescence (Patton & Viner, 2007).
Finally, it could be that within classrooms, adolescents who are more advanced in
pubertal maturation have higher social status due to their relative physical dominance
over their peers.
In PEAR and TRAILS the Pubertal Development Scale (PDS) was used to
measure pubertal development. The PDS is a self-report measure consisting of five sexappropriate ordinal items measuring pubertal development on a 4-point scale, where
scores of 1 refer to no development (i.e., child-like appearance) and 4 to completed
development (i.e., adult- like appearance) (Petersen, et al., 1988). The mean score of all
PDS items was used. Reliability was sufficient, with α ranging between .70 (for girls in
TRAILS) and .82 (for boys in PEAR). No measure of pubertal development was included
in STRATEGIES.
Age. We controlled for age in years in PEAR, and for grade in STRATEGIES.
TRAILS data were derived from a cohort panel, such that age differences between
respondents were small.
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Analytic strategy. We estimated the extent to which peer integration mediated
the association between sexual orientation and depressive symptoms, using separate
models for each peer integration measure. As respondents were nested within
classrooms, we estimated multilevel structural equation models to partial out withinand between-level variance (Preacher, Zyphur, & Zhang, 2010). Variables with design
effects larger than or close to 2 were allowed to vary on both the within- and betweenlevel, whereas variables with design effects well below 2 were constrained to vary on
the within-level only. Analyses were performed in Mplus 7.4 (Muthén & Muthén, 19982012).
The samples employed in this study differed somewhat in the number of waves
of data that were used and the time lag between those waves (see Figure 6.1). A crosssectional analysis was performed on TRAILS. A cross-lagged analysis using two waves
with a lag of about 4.5 months was performed on the PEAR data. In STRATEGIES, we
used three waves with lags of one year. Classroom composition differed substantially
across waves in STRATEGIES, necessitating the usage of a cross-classified multilevel
structural equation model. With three waves of data, we would have needed to assign
three cluster variables (for classroom at each wave). However, Mplus, to our knowledge
the only software package that is capable of estimating cross-classified structural
equation models, only allows cross- classified models with up to two cluster variables.
Therefore, we estimated two cross- lagged cross-classified path models, one using
Waves 1 and 2 and the other using Waves 2 and 3. We used an unconflated multilevel
modelling approach for dissecting within- and between-level variance, centering all
social integration indicators with non-ignorable design effects around their class mean
(Zhang, Zyphur, & Preacher, 2009). This had to be done as Mplus does not allow an
automatic latent variable decomposition approach when estimating cross-classified
models (Muthén & Muthén, 2012), and because the alternative, a manual latent variable
decomposition approach introduced by Luo (2017), led to convergence issues with our
data. Models were estimated using a Bayesian estimator and uninformative priors.
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6.5. Results
Descriptive statistics. Descriptive statistics of all study variables are depicted
in Table 6.1. Students reported more positive than negative peer relationships. Missing
data were limited for most variables, except for indegree versions of social integration
measures in the STRATEGIES data, which were set to missing for all classes with
response rates lower than 70% in order to prevent bias (Marks et al., 2013). The gender
distribution was even in the TRAILS and PEAR analytic samples, whereas in STRATEGIES,
girls were overrepresented. Depressive symptoms are plotted by sexual orientation in
Figure 6.2. Sexual minority respondents reported higher levels of depressive symptoms
than heterosexual respondents in all three samples. Differences were most pronounced
in PEAR, least so in TRAILS.

Table 6.1. Descriptive statistics by sample
Table 6.1. Descriptive statistics by sample

Sexual orientation
Heterosexual

Sexual minority

TRAILS
(n = 352)
M(SD) /
% missing
% (n)

78% (229)

22%

(66)

16%

Depressive symptoms (w1)

0.28 (0.27)

3%

Depressive symptoms (w3)

-

-

Depressive symptoms (w2)
Friendship indegree (w1)
Friendship indegree (w2)
Friendship indegree (w3)

Friendship outdegree (w1)
Friendship outdegree (w2)
Friendship outdegree (w3)

-

4.08 (2.20)
-

4.23 (2.57)
-

-

0%

PEAR
(n = 1848)
M(SD) /
%
% (n)
missing
94% (1621)

6% (110)

6%

1.74 (0.58)

18%

-

-

1.72 (0.61)

3.01 (1.92)

18%
0%

-

2.96 (1.98)

0%

3.36 (2.56)

12%

-

-

-

-

-

3.44 (2.49)

-

0%

STRATEGIES
(n = 263)
M(SD) /
%
% (n)
missing
78% (203)
22% (56)

0.52 (0.44)

0.57 (0.50)

0.59 (0.53)

3.52 (2.15)

3.67 (1.65)

2%

0%

1%

5%

43%

57%

-

3.38 (2.06)

32%

15%

3.68 (2.05)

2%

0.65 (1.92)

1%

2%

Like indegree (w1)

11.67 (4.53)

0%

-

Like indegree (w3)

-

-

-

-

4.24 (2.21)

32%

-

-

-

4.26 (2.84)

2%

1.16 (1.53)

0%

1.14 (1.71)

43%

Like indegree (w2)

Like outdegree (w1)

Like outdegree (w2)

Like outdegree (w3)

-

12.27 (6.37)
-

-

-

0%
-

Dislike indegree (w1)

2.65 (2.98)

0%

Dislike indegree (w3)

-

-

Dislike indegree (w2)

Dislike outdegree (w1)

Dislike outdegree (w2)

-

3.29 (3.00)
-

-

-

-

-

3.93 (2.06)

-

-

-

-

1.09 (1.48)

0%

0%

1.32 (1.89)

12%

-

-

1.28 (1.90)

-

15%

3.71 (2.34)

4.11 (1.97)

3.89 (2.87)

4.46 (2.69)

43%

57%
1%

2%

1.30 (2.09)

57%

1.93 (1.41)

1%

1.47 (2.29)

1.83 (1.54)

32%
2%
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Table 6.1 (continued). Descriptive statistics by sample
Table 6.1 (continued). Descriptive statistics by sample

Dislike outdegree (w3)

TRAILS
(n = 352)
M(SD) /
% missing
% (n)
-

-

PEAR
(n = 1848)
M(SD) /
%
% (n)
missing
-

-

1.89 (1.47)

-

-

0.13 (0.42)

-

-

Bullying victimization (w1)

0.39 (0.78)

0%

-

Bullying victimization (w3)

-

-

-

Bullying victimization (w2)

-

Bullying perpetration (w1)

0.41 (0.78)

Bullying perpetration (w3)

-

Bullying perpetration (w2)

Gender
Boy

Girl

Age (w1)
Ethnicity

Ethnic majority

Ethnic minority

Parental SES (composite)

Relative family affluence:

1 - We have a lot less money
than other families
2 - We have a little less
money than other families
3 - We have as much money
as other families
4 - We have a little more
money than other families
5 - We have a lot more
money than other families

Family holiday frequency:
1 - Seldom or never

2 - We go – but not every
year
3 - We go every year

4 - We go once or several
times per year

Parental education

Primary education

Secondary education, no
degree
Secondary education, degree
obtained
Tertiary education, nonuniversity level

University degree

Pubertal development (w1)
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-

0%
-

49% (172)

13.45 (0.52)

93% (329)
(23)

0.10 (0.78)

0%
2%

0%

1%

-

-

-

-

-

51% (180)

7%

-

-

-

-

51% (935)

49% (902)

14.51 (1.38)

86% (1474)
-

(47)

-

12% (208)

-

26% (434)
6%

-

(99)

9% (163)

-

22% (380)

-

31% (546)

-

7%

8%

-

-

-

-

-

2.57 (0.79)

0.21 (0.73)

32%

0.30 (0.60)

0.13 (0.40)

0.13 (0.40)

38% (101)

62% (162)

14.07 (0.85)

94% (246)
-

57%
43%

57%

32%
0%

0%

1%

(15)

-

-

6%

-

-

0%

1%

(1)

(3)

20% (51)

-

15%

43%

-

-

-

2%

0.16 (0.47)

6%

37% (648)

-

-

1%

54% (910)

-

3.20 (0.84)

1%

14% (242)

3%

-

STRATEGIES
(n = 263)
M(SD) /
%
% (n)
missing

41% (105)
19%

37% (94)
-

3%
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Mediation models
TRAILS. Parental SES and social integration measures showed non-negligible
design effects. Consequently, in the between-level part of the model, social integration
was regressed on parental SES.
The absolute fit in our models was acceptable, with RMSEA ~.07 in most
models, and both within- and between-level SRMR <.05. Incremental fit fell below
standard thresholds in all models estimated, with CFI always <.90. We used multilevel
modelling and Mplus reports one fit index for the complete model, which (except for
SRMR) conflates model fit at the between- and within-level (Ryu, 2014; Ryu & West,
2009). As the between part of the models estimated on the TRAILS data is saturated,
the insufficient incremental fit is caused by low incremental fit at the within level.
Acceptable RMSEA and insufficient CFI are not necessarily symptomatic of model
misspecification, but can occur when correlations between variables are low, resulting
in a good fit of the independence model, and a low number of degrees of freedom in the
hypothesized model (Lai & Green, 2016). Our models meet these criteria.
Unstandardized point estimates and 95% confidence intervals of path a
(sexual orientation => social integration), path b (social integration => mental health)
and the indirect effect are depicted in Figure 6.3. Standardized effects for paths a and b
can be found in Appendix A5. Sexual orientation differences in social integration were
fairly small. In number of ties, most estimated differences were far smaller than one.
Expressed in total sample standard deviations, difference were estimated below .2
standard deviations for most measures used (see Appendix A5). Most notably, sexual
minority respondents received fewer like nominations than heterosexual respondents,
the effect of which seemed to be driven by lower numbers of like nominations received
from boys, and reported more dislike nominations, also when taking into account the
perceived popularity of peers. The associations between social integration measures
and depressive symptoms were weak, with most unstandardized effects falling well
below .01 (Table 6.3) and most standardized effects falling below .1 (see Appendix A5).
Bullying perpetration and dislike outdegrees, in particular to boys and popular peers,
seemed most strongly related to higher levels of depressive symptoms. None of the
indirect effects were statistically significant.
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social integration measures. As such, sexual orientation differences on these measures are comparatively small, whereas unstandardized effects on depressive
symptoms are comparatively large.

The scale range of social integration measures taking into account the perceived popularity of alters (bottom six rows of Figure) was
less
wideUnstandardized
than that of other
social integration measures. As such, sexual orientation differences on these measures are comparatively
Notes:
effects.
small,
whereas
unstandardized
effects on
depressive
symptoms
are comparatively
large.
The scale
range
of social integration
measures
taking
into account
the perceived
popularity of alters (bottom six rows of Figure) was less wide than that of other

Figure 6.3. Indirect effects of sexual orientation on depressive symptoms through social integration indicators. TRAILS data
Figure
6.3. Indirecteffects.
effects of sexual orientation on depressive symptoms through social integration indicators. TRAILS data
Notes:
Unstandardized
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PEAR. In the PEAR data, depressive symptoms and sexual orientation had
negligible design effects. In addition, the relative family affluence indicator of parental
SES had a low ICC, such that constraining this variable to only vary at the within-level
improved model fit.
The absolute fit in our models was tolerable, with RMSEA ~.085 in most models,
and acceptable within-level SRMR. The SRMR for the between-level and incremental
fit were lower than standard thresholds (which are .08 for SRMR and close to .95 for
CFI (Hu & Bentler, 1999)). We attempted to improve model fit by removing all nonsignificant between-level paths from the model, retaining only the autocorrelation
of social integration, and the effect of gender on social integration at both waves for
the gendered integration measures. This improved incremental fit and SRMR at the
between-level to a limited extent.
Unstandardized point estimates and 95% confidence intervals of path a (sexual
orientation => social integration), path b (social integration => mental health) and the
indirect effect are depicted in Figure 6.4. Standardized effects for paths a and b can be
found in Appendix A5. Sexual orientation differences in number of social relationships
were far smaller than one tie for all measures used, also when taking into account the
gender of peers. Expressed in standard deviations, most estimated differences lied
between .02 and about .2, except for given antipathy nominations taking into account
the perceived popularity of peers, where the difference was about .25 of a standard
deviation (see Appendix A5). The associations between social integration measures and
depressive symptoms were weak, with most estimates being .01 or smaller in terms of
unstandardized effects (Figure 6.4), and all standardized effects being smaller than .04
(see Appendix A5). None of the indirect effects was statistically significant.
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The scale range of social integration measures taking into account the perceived popularity of alters (bottom six rows of Figure) was less wide than that of other
social integration measures. As such, sexual orientation differences on these measures are comparatively small, whereas unstandardized effects on depressive
symptoms are comparatively large.

The scale range of social integration measures taking into account the perceived popularity of alters (bottom six rows of Figure) was
less
wideUnstandardized
than that of other
social integration measures. As such, sexual orientation differences on these measures are comparatively
Notes:
effects.
small, whereas unstandardized effects on depressive symptoms are comparatively large.

Figure 6.4. Indirect effects of sexual orientation on depressive symptoms through social integration indicators. PEAR data
Figure
6.4. Indirecteffects.
effects of sexual orientation on depressive symptoms through social integration indicators. PEAR data
Notes:
Unstandardized
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STRATEGIES. Social integration indicator variables with non-negligible design
effects were centered on their class mean and allowed to vary only on the within-level,
as were Level 1 variables with negligible design effects. Class means of mean-centered
social integration variables were furthermore added to the model and allowed to vary
at the class Wave 1 or class Wave 2 between-level.
Model convergence was based on the Gelman-Rubin convergence criterion by
considering within- and between-chain variability of the parameter estimates in terms
of the potential scale reduction (PSR) (Gelman, Carlin, Stern, & Rubin, 2004, p. 296
-298). We employed default settings for PSR convergence, (i.e., BCONVERGENCE set at
its default value of .05; Muthén & Muthén, 2012). Preliminary analyses indicated that
models in some cases converged between 10,000 and 20,000 Bayes iterations, but that
PSR-values rose again substantially when increasing the minimum number of iterations.
Therefore, we increased the minimum number of iterations, setting it to 30,000 in order
to guarantee that models converged in a reliable way (Muthén, 2010; Muthén & Muthén,
2012). In case models failed to converge initially, convergence was aided by constraining
the mean of class-centered social integration indicators that were added to the model
as auxiliary variables to zero, or to not model the covariance between social integration
indicators and depressive symptoms at the same wave in case this covariance was very
low. In one or two cases convergence was only achieved by using a slightly more liberal
convergence criterion (i.e., setting BCONVERGENCE to .10 or .20).
Unstandardized point estimates and 95% credibility intervals of path a (sexual
orientation => social integration), path b (social integration => mental health) and the
indirect effect for wave 1 and 2 data are depicted in Figure 6.5. Standardized effects
for paths a and b can be found in Appendix A5. Models estimated on waves 2 and 3
returned similar results (available upon request). Sexual orientation differences in
number of social ties were estimated at about .5 or smaller for all types of relationships
estimated (Figure 6.5), or between .25 or smaller in standard deviations (see Appendix
A5). Compared to heterosexual respondents, sexual minority respondents reported
somewhat fewer outdegree and indegree likes, the effect of which seemed driven by lower
numbers of like nominations given to/received from girls. The associations between
social integration and depressive symptoms were small, below .06 in unstandardized
effects for most estimates. All standardized effects were estimated below .14 in absolute
size. All of the credibility intervals of the indirect effects included zero, thus providing
no evidence for the social integration measures mediating the link between a sexual
minority orientation and depressive symptoms.
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symptoms are comparatively large.

Notes: Unstandardized effect.
The
scaleUnstandardized
range of social integration
measures taking into account the perceived popularity of alters (bottom six rows of Figure) was
Notes:
effect.
less
thatofofsocial
otherintegration
social integration
measures.
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six comparatively
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Figure 6.5. Indirect effects of sexual orientation on depressive symptoms through social integration indicators. STRATEGIES
Figure 6.5. Indirect effects of sexual orientation on depressive symptoms through social integration indicators. STRATEGIES data
data
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Robustness checks. We performed a series of robustness checks to make sure
that the results of our mediation models were not influenced by methodological choices
for which reasonable alternatives were available. We tested the association between
a sexual minority orientation and dichotomized versions of our social integration
measures, checked whether imputing missing values for sexual orientation affected
our results, analyzed the STRATEGIES data using single level cross-lagged paths models
with data from all three waves, tested whether the association between a sexual
minority orientation and social integration depended on gender or grade, and explored
the impact of using alternative criteria for coding respondents as sexual minority. None
of the robustness checks led to substantially different results. An extensive discussion
of all robustness checks is provided in Appendix A5.
6.6. Discussion
We studied the extent to which social integration within the adolescent peer
context could explain mental health differences between heterosexual and sexual
minority adolescents, using three samples from the Netherlands and Belgium. Overall,
sexual minority youth reported higher levels of depressive symptoms than their
heterosexual counterparts, in line with previous research (Marshal et al., 2011; Peter
et al., 2017). However, sexual orientation differences in social integration were small.
No systematic sexual orientation differences were found with regard to friendship and
bullying relationships. Limited sexual orientation differences in peer acceptance were
detected. Sexual minority adolescents received somewhat fewer like nominations in
both studies measuring liking relationships. Furthermore, sexual minority youth seemed
to be somewhat more likely to report dislike relationships with peers, in particular to
peers high in popularity. On that measure, sexual minority respondents gave around
a quarter of a standard deviation more nominations than heterosexual respondents
across all three samples, meaning that sexual minority respondents were more likely
than heterosexual respondents to dislike peers high in popularity. Associations between
social integration and mental health were small across all samples and for all measures
of social integration tested.
These findings are important for several reasons. Whereas all existing empirical
evidence using a sociometric approach for covering this topic came from one data
source, the present study used three different samples to triangulate results. What is
more, given the vast amount of research stressing the importance of social relationships
for mental health (Berkman et al., 2000; Kawachi & Berkman, 2001; Umberson et al.,
2010), it is informative to see that people’s social ties do not always affect well-being.
Although various factors might account for this absence of effects, communicating null
results within research literature is important for preventing a publication bias and an
incorrect consensus regarding the size and sign of certain parameters (e.g., Oldehinkel,
Relatedly, and contrary to our expectation, we did not find that social integration
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mediated the link between sexual orientation and mental health. It is feasible that
the adolescent peer context is not as decisive for mental health disparities by sexual
orientation in the Netherlands and Belgium as elsewhere, due to the relatively high level
of acceptance of sexual diversity in these countries. Minority stress may be present on
the distal, macro-societal level, signaled for instance by the stereotypical display of
homosexual individuals in popular media, or the negative public responses that media
campaigns openly portraying homosexual affection can elicit. On an interpersonal level,
people might accept the sexual orientation of individuals with whom a more personal
bond exists such as classmates, explaining why the sexual minority youth in our samples
appeared well-integrated in the peer context. This interpretation does not clarify,
however, the lack of an association between social integration and mental health. In
addition, this suggestion is at odds with recent reports and scientific publications using
data from the Netherlands or Belgium, which indicate that sexual minority adolescents
suffer still from negative experiences in the adolescent peer context (e.g., Collier et al.,
2013; Kuyper, 2015; van Beusekom, et al., 2016).
Our findings provide more accurate insights in the social integration of sexual
minority youth in their adolescent peer context than previous studies that relied on selfreport information only. Nonetheless, a few limitations need to be taken into account. To
begin with, a potential pitfall was the young age of respondents when interviewed about
their sexual orientation, particularly in PEAR and STRATEGIES. Those who did not yet
identify as sexual minority might not have experienced negative social consequences
(yet), possibly leading us to underestimate the negative social consequences that
a sexual minority orientation might have. Relatedly, we were not able to account for
the potentially moderating role of outness. Some of the respondents that identified as
sexual minority in our samples might not have made this known to their classmates
in order to avoid negative social consequences, which might explain the small sexual
orientation differences in social integration that we found. An important suggestion for
future research is therefore to address the role that outness at school might play for
the social integration of sexual minority youth in their peer context. Another limitation
is that we studied the influence of adolescents school peer networks, which are only
a subcomponent of adolescents’ peer networks. Future studies are therefore advised
to investigate the size and structure of adolescents’ peer networks more broadly by
extending to peer relationships outside school. Methodological tools have recently been
developed that make the collection of such network data feasible (Stark & Krosnick,
2017). Lastly, it should be noted that the group of sexual minority respondents was not
very large in the samples used, which may have led to imprecise estimates of sexual
orientation differences in mental health and social integration.
To conclude, we studied to what extent social integration within the adolescent
peer context could explain mental health differences between heterosexual and sexual
minority adolescents, combining evidence from three samples from the Netherlands
and Belgium. The sociometric perspective taken here clearly outperforms reliance on
self-reports only. Our results contain little evidence suggesting that sexual minority
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students occupy a marginalized position within the adolescent peer context, and we
did not find that social integration within the peer context was related to mental health.
On the one hand, these findings communicate a hopeful message: We did not find that a
sexual minority orientation was consistently related to a marginalized position within
the peer context. On the other, mental health disparities between sexual minority and
heterosexual youth were nevertheless detected. More sociometric studies are needed
to corroborate these results, and, more generally, continued research to the causes
of sexual orientation mental health disparities and the role that prejudice plays in
explaining these disparities is warranted.
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