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ABSTRACT

This study tested whether elevated risk of poorer mental health outcomes among
nonheterosexual adolescents compared with heterosexual adolescents is plausibly explained
by neuroticism and sexual orientation-based victimization. The Millennium Cohort Study, a
large British prospective birth cohort, was used (4,566 heterosexual boys, 77 bisexual boys,
129 homosexual boys, 96 asexual boys, 4,444 heterosexual girls, 280 bisexual girls, 158
homosexual girls, and 182 asexual girls). We analyzed the following measures assessed at age
17 years: sexual orientation based on sexual attraction, neuroticism, sexual orientation-based
victimization, self-harm attempts, and psychological well-being. Mediation analysis was
undertaken separately by sex and yielded the following statistically significant findings: for
both sexes, we found that bisexual and homosexual adolescents scored higher than
heterosexual adolescents on neuroticism; for both sexes, bisexual and homosexual adolescents
reported more negative psychological well-being scores and self-harm attempts compared
with heterosexual adolescents, with total effects (standardized regression coefficients) ranging
from 0.58 to 0.91; those associations were mediated through sexual orientation-based
victimization and neuroticism scores, with the indirect effects (standardized regression
coefficients) through sexual orientation-based victimization and neuroticism scores ranging
from 0.09 to 0.26 and 0.16 to 0.55, respectively. Asexual adolescents did not differ
significantly from their heterosexual counterparts in psychological well-being and self-harm
attempts, with the total effects ranging from -0.02 to 0.21. Sexual orientation-based
victimization and neuroticism may both contribute to the sexual orientation-related disparities
in psychological well-being and self-harm attempts. However, neuroticism appears to the
more powerful factor.

Keywords: Neuroticism; victimization; mental health; sexual orientation; adolescents



Neuroticism and Sexual Orientation-Based Victimization as Mediators of Sexual
Orientation Disparities in Mental Health

Non-heterosexual adolescents are at greater risk of common mental health disorders such
as depression, anxiety, substance use, and attempted or completed suicide compared to
heterosexual adolescents (Russell & Fish, 2016). The dominant theoretical framework used to
explain the elevated rates of mental disorders among non-heterosexuals is minority stress
theory. Minority stress theory specifies that societal discrimination or stigma against non-
heterosexuals is the primary cause of these disparities. In essence, minority stress theory
suggests that societal discrimination or stigma experienced by non-heterosexuals increase
their risk of poorer mental and physical health directly or via group-specific (e.g., internalized
stigma) and general psychological processes (e.g., cognitive and emotional processes, coping
strategies) (Hatzenbuehler, 2009; Meyer et al., 2021).

Although prior research offers support to the central hypothesis of minority stress theory
that social stigma contributes to poorer mental health among non-heterosexual people (Collier
et al., 2013; Meyer et al., 2021), this model cannot fully explain sexual orientation disparities
in mental health outcomes. For example, greater exposure to victimization in early life,
including maltreatment, homelessness, and intimate partner violence, explained between 10.7%
and 21.5% of the increased risks of suicidal ideation or attempts, depressive symptoms,
tobacco use, and alcohol abuse among non-heterosexual youths compared with heterosexual
youths (McLaughlin et al., 2012). In addition, given that most of prior research is
correlational and based on self-report, the direction of causality may be difficult to determine
since stigma may lead to a greater likelihood of mental health problems, but also that mental
health problems lead to a greater likelihood of experiencing stigma (Bailey, 2020; Corrigan &

Watson, 2002). There is the possibility of a complex causal structure between stigma, sexual



orientation, and mental health problems with various possible mediation and moderation
pathways.
Psychosocial and Genetic Influences on Sexual Orientation Disparities in Mental Health

Other processes hypothesized to interleave between sexual orientation-based
victimization and mental health outcomes such as developmental or psychosocial factors (e.g.,
family relationships, self-esteem, cognitive processes, gender nonconformity) do not entirely
explain the association (Argyriou et al., 2021; Oginni et al., 2019). Prospective studies of the
association between bullying experienced by non-heterosexual adolescents or gender
nonconforming adolescents (gender nonconformity being a predictor of later non-
heterosexuality; Xu et al., 2021) and later depression symptoms or anxiety disorders suggests
bullying can explain at most half of the increased prevalence (Jones et al., 2017; Roberts et al.,
2013).

Common genetic confounding is also indicated by genome-wide association and twin
studies, which report small-to-modest genetic correlations between sexual orientation or
same-sex behavior and depression (Ganna et al., 2019; Zietsch et al., 2012). However, studies
based on genetic mediation models suggested that genetic influences on sexual orientation
and mental health outcomes would be better interpreted as being transmitted through
phenotypic causal pathways rather than as influences of common genetic factors (Oginni et al.,
2020; Oginni et al., 2022). Nonetheless, co-twin control studies which adjust for unmeasured
genetic and environmental factors shared by the siblings, suggest that non-shared
environmental factors (which may include those relevant to the hypothesized minority stress)
may indeed contribute to the elevated rates of mental health problems in non-heterosexual co-
twins (Donahue et al., 2017; O'Reilly et al., 2021). Thus, other mechanisms or explanations,
may help explain the sexual orientation disparities in mental health outcomes and should be

considered (Bailey, 2020, 2021).



Neuroticism as a Potential Cause of Sexual Orientation Disparities in Mental Health

One alternative factor may involve the personality factor neuroticism. Neuroticism
reflects individual differences in the tendency to experience negative affect, self-
consciousness, impulsiveness, and emotional instability (McCrae & Costa Jr, 1991). A meta-
analysis found that higher neuroticism is strongly associated with poorer mental health
outcomes, including depression, anxiety disorders, and substance abuse (Kotov et al., 2010).
Neuroticism was also found to be associated with nonheterosexuality especially in males
(Allen & Robson, 2020; Lippa, 2005; Wang et al., 2014). Studies measuring sexual
orientation via sexual attraction and neuroticism as tendency to experience negative affect and
emotional instability have found that non-heterosexual men and women score significantly
higher than their heterosexual counterparts on neuroticism (Wang et al., 2014; Zietsch et al.,
2011). Higher neuroticism has been associated with less resilience (Lu et al., 2014), more
problematic coping strategies (Connor-Smith & Flachsbart, 2007), and greater internalized
homophobia (Puckett et al., 2016), which in turn, is associated with poorer mental health
outcomes (Lu et al., 2014; Puckett et al., 2016). Thus, neuroticism may explain, at least
partially, the sexual orientation disparities in mental health outcomes.

To our knowledge, only one study has formally tested the mediating effect of
neuroticism on the association between sexual orientation and mental health outcomes
(Puckett et al., 2016). This study found that higher neuroticism was associated with increased
internalized homophobia, which in turn was associated with the increased risk of poorer
mental health outcomes among men who had sex with men. However, only men who had sex
with men were included which rules out the sex-based comparisons and sexual orientation
may have been misclassified by relying on same-sex behavior alone. It also remains unknown
whether the mediating effect of neuroticism was different among sexual minority subgroups

(bisexual, homosexual, or asexual). The relationship between asexuality and mental health is



under-researched but those studies that exist have inconsistent results. Some found that
asexual individuals were at increased risk of poorer mental health outcomes compared to
heterosexual adolescents (Borgogna et al., 2019), others found that asexuality was associated
with decreased or equivalent risk compared with heterosexual individuals (Lucassen et al.,
2011; Perales & Campbell, 2019).
The Present Study

Here, we test whether bisexual, homosexual, and asexual adolescents were at greater risk
of poorer mental health outcomes compared with heterosexual adolescents, and whether the
increased risks were plausibly partially explained by neuroticism and sexual orientation-based
victimization via mediation analyses. We hypothesized that bisexual, homosexual, and
asexual boys and girls would be at greater risk of poorer mental health outcomes at age 17
compared to their heterosexual counterparts, and this increased risk can be plausibly partially
explained by sexual orientation-based victimization and neuroticism at age 17. It should be
noted, even for models where the temporal order of variables being convincingly established
(both independent variables and mediators temporally precede outcomes, and independent
variables temporally precede mediators), a truly causal relationship cannot be determined by
the traditional mediation analysis (Fiedler et al., 2011).
METHOD
Participants

Participants were part of the Millennium Cohort Study (MCS), a large ongoing
longitudinal birth cohort study of children born in the United Kingdom between September
2000 and January 2002 from 19,941 families, which has been described in detail elsewhere
(Connelly & Platt, 2014). MCS data reported by children and parents across seven waves at
age nine months, 3 years, 5 years, 7 years, 11 years, 14 years, and 17 years old were used in

the current study. Among 19,941 families, the proportion of participants dropped from around



93% at wave 1 to around 53% at wave 7, mainly due to refusal. Informed parental consent
was given at each wave. Adolescents who had a valid response of sexual orientation at age 17
and whose gender identity (reported by adolescents at age 17 via one question: “Which of the
following describes how you think of yourself: 1 = male, 2 = female, and 3 = in another way”)
was consistent with their biological sex at birth were included here, N = 9,932 (4,868 boys
and 5,064 girls). Transgender-identifying adolescents were excluded from analyses due to
small cell sizes and interaction between sexual orientation and gender identity for mental
health outcomes (16 transgender heterosexual individuals, 11 transgender bisexual individuals,
22 transgender homosexual individuals, and three transgender asexual individuals). Ethical
approval was not required for this analysis since only secondary data analyses were involved.
Measures
Sexual Orientation

Adolescents’ self-reported sexual orientation at age 17 was measured via one item: “I
have felt sexually attracted” on a 7-point scale: 1 = only to the opposite-sex and never to the
same-sex, 2 = more often to the opposite-sex but at least once to a same-sex, 3 = about
equally often to both sexes (bisexual), 4 = more often to the same-sex but at least once to an
opposite-sex, 5 = only to the same-sex and never to the opposite-sex, 6 = never felt sexually
attracted to either sex (asexual), and 7 = do not know. Compared with sexual identity labels
and sexual behavior, assessing sexual attraction is considered as a more valid and reliable way
of quantifying sexual orientation among adolescents (Austin et al., 2007). Heterosexual
adolescents include those who reported being sexually attracted only/more often to the
opposite-sex, and homosexual adolescents includes those who reported being sexually
attracted only/more often to the same-sex. Adolescents who chose “do not know” were not

included due to a small number (n = 11). A total of 4,566 heterosexual boys, 77 bisexual boys,



129 homosexual boys, 96 asexual boys, 4,444 heterosexual girls, 280 bisexual girls, 158
homosexual girls, and 182 asexual girls were included.
Mental Health Outcomes

The mental health outcomes at 17 years old were chosen based on availability in the
MCS and robust associations with sexual orientation reported by prior research (Russell &
Fish, 2016). These included self-harm attempts, mental well-being (the Short Warwick-
Edinburgh Mental Well-being Scale; Cronbach’s a. = .80; McKay & Andretta, 2017),
psychological distress (Kessler Scale with six items; Cronbach’s a = .89; Kessler et al., 2002),
emotional and behavioral difficulties (the sum of all subscales except the prosocial behavior
subscale from the Strength and Difficulties Questionnaire; Cronbach’s o = .82; Goodman,
2001), and self-esteem (shortened Rosenberg’s Self-Esteem Scale; Rosenberg, 2015;
Cronbach’s a = .91 in our sample). For self-harm attempts, adolescents reported whether they
had hurt themselves on purpose in the last 12 months by cutting or stabbing themselves,
burning themselves, bruising or pinching themselves, taking an overdose of tablets, pulling
out their hair, or other ways. Self-harm attempts were coded as present if adolescents had hurt
themselves on purpose in either of the six ways listed above. Self-reported suicide attempts
(whether adolescents had hurt themselves on purpose in an attempt to end life in the last 12
months) were not included due to the small number of asexual who had these attempts. See
Supplemental Text for details of the rest of the mental health outcomes.
Neuroticism

When adolescents were 17 years old, the neuroticism subscale from the short 15-item
Big Five Inventory was used to assess neuroticism (Hahn et al., 2012). The short Big Five
Inventory has acceptable reliability and validity (Cronbach’s a = .66 for the neuroticism
subscale; Hahn et al., 2012). The neuroticism subscale consists of three items on a 7-point

scale ranging from 1 = does not apply to me at all to 7 = applies to me perfectly. An example



of item is “I see myself as someone who gets nervous easily”. The total score of the three
items was used in the analysis, with a higher score indicating higher neuroticism.
Sexual Orientation-based Victimization

When adolescents were 17 years old, they reported whether they had been the targets of
victimization in the past 12 months via nine binary items (0 = no and 1 = yes, supplemental
text). Two examples of items are “been physically violent towards you” and “insulted you,
called you names, threatened or shouted at you in a public place, at school or anywhere else”.
Cronbach’s a = .73 for the scale in our sample. The total score of the nine items was used in
the analysis, with a higher score indicating more victimization. Adolescents who reported
“yes” to either of the nine items also reported what reasons they attributed their victimization
experiences to from six options, including racism, sexism, sexual orientation, ageism,
disability discrimination, and appearance. Adolescents were able to select more than one
reason. For adolescents who attributed their victimization experiences to their sexual
orientation, their total score of the nine items were treated as sexual orientation-based
victimization. Adolescents who reported “no” to all nine items or adolescents who did not
attribute their victimization experiences to their sexual orientation received a score of 0 on
sexual orientation-based victimization.
Potential Confounding Factors

Based on known associations with both sexual orientation and mental health outcomes
reported by prior research (Hughes et al., 2017; Xu et al., 2019) and availability in the MCS,
birthweight (kilograms), parental age at birth, duration of breastfeeding (months), ethnicity
(White, Mixed, Indian, Pakistani and Bangladeshi, Black, and other ethnic group), number of
older siblings (a derived variable based on household members self-reports relationships to
adolescents at age 9 months and includes biological and non-biological siblings), parent-child

relationship quality (reported by adolescents’ parents using the Child Parent Relationship
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Scale at age 3 years; Cronbach’s o = .84 and .69 for the maternal conflict and closeness
subscales, respectively; Driscoll & Pianta, 2011), and parental absence (a derived variable
based on the main carers and their partners self-reports relationships to adolescents across
seven waves) were included as potential confounding factors. For ethnicity, those choosing
other than White were combined into one group, Others. Details have been described
elsewhere (Xu et al., 2020).
Statistical Analysis
Missing Data

All analyses were performed in Mplus 7.4. The mental health outcomes, sexual
orientation-based victimization, and neuroticism had 0.18%-3.69% missing information
(Table 1), which were handled using full-information maximum likelihood estimation in
mediation analysis. Potential confounding factors had 0.02%-15.28% missing information
(Supplemental Table 1 and 2), which was handled via mentioning variances of confounding
factors with missing in the MODEL command, with their distributional assumptions being
made using maximum likelihood estimation. Sensitivity analysis found no substantial
difference in estimates between mediation analysis using complete-case and mediation
analysis using maximum likelihood estimation to handle confounding factors with missing
information (Supplemental Table 3 and 4).
Multigroup Confirmatory Factor Analysis

Mental well-being, psychological distress, emotional and behavioral difficulties, and
self-esteem were correlated with each other, and so may measure the same construct, which
was confirmed by exploratory factor analysis. Accordingly, one-factor confirmatory factor
analysis was used to incorporate these measures into one latent factor, psychological well-
being, with a higher score indicating more negative psychological well-being (Figure 1). Self-

harm attempt was excluded from the confirmatory factor analysis since it may represent a
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different mental health outcome from generic psychological well-being, and we were
interested in the sexual orientation disparities in self-harm attempts. In order to examine
whether the construct of psychological well-being was the same across different sexual
orientation subgroups, we followed the guideline to test the measurement invariance of
psychological well-being (Putnick & Bornstein, 2016). Full information maximum likelihood
estimation with robust standard errors was used to handle potential multivariate normality
violation and the missing data. Measurement invariance of psychological well-being is
considered to be supported when constraints lead to a change in the comparative fit index
<=0.01 among model comparison (Putnick & Bornstein, 2016).

Mediation Analysis

In order to test whether sexual orientation-based victimization and neuroticism act as
mediators of the relation between sexual orientation and mental health outcomes, the
hypothesized model shown in Figure 1 was tested using structural equation modelling.
Specifically, we examined whether non-heterosexual adolescents would report more negative
psychological well-being and self-harm attempts compared with heterosexual adolescents.
Furthermore, we examined whether non-heterosexual adolescents would score higher on
neuroticism and report more sexual orientation-based victimization compared with
heterosexual adolescents. Finally, assuming that both neuroticism and victimization are
associated with more negative psychological well-being and self-harm attempts, we examined
their relative contributions. Analyses were undertaken separately by sex.

Only partial invariance for psychological well-being across sexual orientation subgroups
was supported (Supplemental Table 5). However, no substantial difference was found for
sexual orientation differences in psychological well-being between scalar and partial
invariance models (Supplemental Table 6). Accordingly, scalar invariance was assumed and

used in the mediation analysis. Maximum likelihood estimation based on Monte Carlo
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integration was used since mental health outcomes included in confirmatory factor analysis
were all continuous and both continuous and binary outcomes with missing information were
included in mediation analysis. This method fits the data using linear regression for
psychological well-being, neuroticism, and sexual orientation-based victimization, and using
probit regression for self-harm attempt where the coefficient represents the change in the z-
score or probit index for a one-unit change in the corresponding predictor. Simulation studies
showed that maximum likelihood estimation performed equally well as categorical least
squares estimation when observed variables have more than five categories (Rhemtulla et al.,
2012). Thus, sexual orientation-based victimization was treated as a continuous variable.
Bootstrapping method (2000 bootstrap samples) was used to estimate the standard errors and
95% bias-corrected confidence interval were reported. Bootstrapping is robust to model misfit
and nonnormality (Lai, 2018), and performs well in testing the significance of indirect effects.
Given the disagreement among statisticians regarding the need for p-value adjustments
(Althouse, 2016), the decrease in statistical power and increase in Type Il errors associated
with corrections such as Bonferroni correction (Nakagawa, 2004), we did not adjust for
multiple comparisons. But as recommended, we reported effect sizes, 95% confidence
intervals, and p values (Althouse, 2016; Nakagawa, 2004).
RESULTS

No model fit indexes were reported for the mediation analysis since they were not
available with maximum likelihood estimation based on Monte Carlo integration for a
combination of continuous and binary outcomes with missing information. But mediation
analysis stratified by sex and mental health outcomes (the mean and variance-adjusted
weighted least squares was used for self-harm attempt in order to get model fit statistics),

which produced almost the same results, had acceptable model fit statistics.
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The standardized path coefficients were shown in Figure 2 and Figure 3. Standardized
total, direct, and indirect effects were presented in Tables 2 and 3. Asexual boys and girls did
not differ statistically significantly from heterosexual adolescents in psychological well-being
and self-harm attempts, with total effects ranging from -0.02 to 0.21. For both sexes, bisexual
and homosexual adolescents reported significantly more negative psychological well-being
and self-harm attempts compared with heterosexual adolescents, with total effects ranging
from 0.58 to 0.91. Those associations (except for more negative psychological well-being
reported by bisexual boys compared to heterosexual boys) became statistically non-significant
for boys when sexual orientation-based victimization and neuroticism were included, while
those associations were weakened but remained significant for girls, with direct effects
ranging from 0.30 to 0.64. For both sexes, the increased risks of negative psychological well-
being and self-harm attempts among homosexual and bisexual adolescents compared to
heterosexual adolescents were significantly mediated through sexual orientation-based
victimization and neuroticism, with indirect effects through sexual orientation-based
victimization and neuroticism scores ranging from 0.09 to 0.26 and 0.16 to 0.55, respectively.
The degree of mediation by sexual orientation-based victimization ranged from 12.09% to
44.83%, and the degree of mediation by neuroticism ranged from 17.58% to 85.94%.
DISCUSSION

For both sexes, bisexual and homosexual adolescents scored significantly higher than
heterosexual adolescents on neuroticism, which is consistent with much previous work (Wang
et al., 2014; Zietsch et al., 2011). Note the finding for girls contradicts the gender-shift or
cross-sex shift hypothesis (is in the opposite direction predicted by this hypothesis), which
suggests that non-heterosexuals tend to be similar to their opposite-sex counterparts on
neuroticism (neuroticism is a feminine-type trait; Lippa, 2005). The finding for girls also

differs from the statistically non-significant difference in neuroticism between homosexual
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and heterosexual women reported in one recent meta-analysis (the pooled effect size for the
sexual orientation disparities in neuroticism is small; Allen & Robson, 2020). It should be
noted that studies included in that meta-analysis differed in the measurement of neuroticism
and sexual orientation, which is consistent with the substantial heterogeneity across studies
(Allen & Robson, 2020). Thus, the inconsistent results may be partially explained by the
variations in methods across studies. The current study also precludes inferences of causality
between neuroticism and sexual orientation given the cross-sectional nature of the data used.
It is possible that the association between sexual orientation and neuroticism is explained by
shared familial environmental and genetic factors (Ganna et al., 2019; Zietsch et al., 2012).
Thus, future research using sibling-comparison approach may help us to determine whether
this association is independent of shared familial confounding factors.

We found that neuroticism partially accounted for the increased risks of self-reported
negative psychological well-being and self-harm attempts among homosexual and bisexual
adolescents compared to heterosexual adolescents. The degree of mediation by neuroticism
ranged from 17.58% to 85.94%, which is a small-to-large portion of the primary association
between sexual orientation and mental health outcomes. Higher neuroticism has been
associated with less resilience (LU et al., 2014), more problematic coping strategies (Connor-
Smith & Flachsbart, 2007), and greater internalized homophobia (Puckett et al., 2016),
increasing the risks of poorer mental health outcomes (LU et al., 2014; Puckett et al., 2016).
Twin and genome-wide association studies also reported significant genetic correlations
between sexual orientation and neuroticism (Ganna et al., 2019; Zietsch et al., 2011) and
between neuroticism and mental health outcomes (Gale et al., 2016; Kendler & Myers, 2010).
Thus, there may be shared genetic and familial environmental factors relevant to sexual

orientation, neuroticism, and mental health outcomes. Future research using multilevel



15

mediation analysis may help determine whether the mediating effects reported in the current
study is independent of unmeasured shared genetic and familial confounding.

Consistent with minority stress theory, we also found that sexual orientation-based
victimization plausibly partially explained the increased risks of negative psychological well-
being and self-harm attempts among homosexual and bisexual adolescents compared to
heterosexual adolescents. The degree of mediation by sexual orientation-based victimization
ranged from 12.09% to 44.83%, which is smaller compared to the proportion of increased
mental health outcomes associated with non-heterosexuality plausibly explained by
neuroticism. Sexual orientation-based victimization may increase risk of poorer mental health
via general or group-specific psychosocial factors (Jones et al., 2017; Roberts et al., 2013;
Timmins et al., 2020).

Neuroticism was found to be relatively stable but also susceptible to change from
adolescence to adulthood (Soto & Tackett, 2015). For example, a meta-analysis found that the
mean level of neuroticism decreased from age 10- 40 years but remained stable afterwards
(Roberts et al., 2006). Prior research also found a reciprocal relationship between stressful life
events and neuroticism among adolescents (Metts et al., 2021). Thus, sexual orientation-based
victimization may be also associated with increased level of neuroticism (Metts et al., 2021,
Middeldorp et al., 2008), in turn may lead to poorer mental health among non-heterosexual
adolescents. However, the current study precludes inferences of causality between
neuroticism and sexual orientation-based victimization given the cross-sectional nature of the
data used.

The associations between sexual orientation and psychological well-being, and between
sexual orientation and self-harm attempts were weakened after controlling for sexual
orientation-based victimization and neuroticism, but were not reduced to zero. This indicates

that other mechanisms may explain the sexual orientation disparities in mental health
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outcomes. One alternative explanation is that shared genetic and familial environmental
factors relevant to both sexual orientation and mental health outcomes can partially explain
the sexual orientation disparities in mental health outcomes (Ganna et al., 2019; Zietsch et al.,
2012).

Asexual adolescents did not differ from heterosexual adolescents in psychological well-
being and self-harm attempt, which is consistent with some studies (Greaves et al., 2017,
Perales & Campbell, 2019), but contradicts others (Borgogna et al., 2019; Lucassen et al.,
2011). Prior studies differed in the measurement of asexuality, which may partially explain
the inconsistent results. Asexual adolescents did not differ from heterosexual adolescents in
sexual orientation-based discrimination and neuroticism in the current study. Most asexual
adolescents may not have perceived “asexual” to be a sexual identity since only around 20%
of asexual adolescents self-identified as “other” in the current study. Adolescents who
reported to being asexual at age 17 may still be at early stage of sexual orientation
development since most asexual adolescents report changing their sexual orientation from
adolescence to young adulthood (Xu et al., 2021). Thus, the statistically non-significant
difference in sexual orientation-based discrimination and neuroticism between asexual and
heterosexual adolescents, and the measurement of sexual orientation at a young age may
partially explain the statistically non-significant difference in mental health outcomes between
asexual and heterosexual adolescents.

This study has several strengths including the use of a large birth cohort in UK with high
statistical power, measuring sexual orientation via sexual attraction, and studying bisexual and
asexual adolescents as separate sexual minority groups. However, there were several
limitations. We could not adjust for unmeasured shared familial environmental and genetic
factors relevant to sexual orientation, neuroticism, and mental health outcome. We also could

not determine the causal relationships among sexual orientation, neuroticism, and sexual
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orientation-based victimization since neuroticism and sexual orientation-based victimization
were only available at age 17 in the MCS. Given the reciprocal relationship between stressful
life events and neuroticism among adolescents found in prior research (Metts et al., 2021), it
is possible that higher neuroticism would increase the self-report of sexual orientation-based
victimization among non-heterosexuals. Future research using cross-lagged panel design may
help us address this. Finally, sexual orientation-based victimization measured in the MCS was
based on binary items. Thus, we cannot determine the frequency or intensity of sexual
orientation-based victimization. The measurement of sexual orientation-based victimization in
the MCS did not cover all relevant victimization events (e.g., indirect forms of victimization
like social exclusion, and second-hand victimization experiences like knowledge of
victimization experiences of friends or acquaintances, Gower et al., 2021), which may
contribute to the lower rate of sexual orientation-based victimization. Only victimization in
the last 12 months at age 17 was measured. Thus, we cannot determine whether sexual
orientation-based victimization at early adolescence would affect the development of
neuroticism. Future studies using more comprehensive measures are needed to address those
issues.

In sum, we found that for both sexes, bisexual and homosexual adolescents were at
greater risk of self-reported negative psychological well-being and self-harm attempts
compared with heterosexual adolescents. Sexual orientation-based victimization and
neuroticism may both contribute to the sexual orientation-related disparities in psychological

well-being and self-harm attempts. However, neuroticism appears to the more powerful factor.
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Table 1

Descriptive Statistics for Mental Health Outcomes and Mediators Included in the Study Stratified by Sexual Orientation and Sex

Sexual orientation

Sex Mental health outcomes and mediators Heterosexual Bisexual Homosexual Asexual Missing, %
Boys Psychological well-being 0.00
N 4,566 77 129 96
M (SD) -0.68 (3.19)  2.27 (4.04) 1.57(4.07) 0.09 (3.40)
Self-harm attempt N (%) 2.16
No 3,736 (83.58) 46 (61.33) 79 (63.71) 79 (84.04)
Yes 734 (16.42) 29 (38.67)  45(36.29) 15 (15.96)
Sexual orientation-based victimization 0.80
N 4,529 76 129 95
M (SD) 0.05 (0.44) 0.95(1.71) 1.68(2.11) 0.09 (0.92)
Neuroticism 0.37
N 4,550 77 127 96
M (SD) 10.01 (4.34) 13.22 (5.00) 13.67 (4.46) 10.53 (4.99)
Girls Psychological well-being 0.00
N 4,444 280 158 182
M (SD) 0.70 (3.59) 3.92(3.76) 3.91(4.36) 0.94 (3.65)
Self-harm attempt N (%) 3.69
No 3,202 (74.87) 102 (37.64) 57 (38.00) 136 (75.98)
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Sexual orientation

Sex Mental health outcomes and mediators Heterosexual Bisexual Homosexual Asexual Missing, %

Yes 1,075 (25.13) 169 (62.36) 93 (62.00) 43 (24.02)

Sexual orientation-based victimization 0.59
N 4,423 279 156 176
M (SD) 0.16 (0.84) 0.91(1.86) 1.40(2.10) 0.07 (0.41)

Neuroticism 0.18
N 4,436 279 158 182
M (SD) 13.30 (4.43) 15.47 (4.33) 15.46 (4.40) 13.18 (4.87)

Note. The range for psychological well-being, sexual orientation-based victimization, and neuroticism is -8.27-16.73, 0-9, and 3-21, respectively.



Table 2

Standardized Total, Direct, and Indirect Effects from Mediation Analysis Among Boys

Path Indirect effect p value® Direct effect p value® Total effect p value®

From bisexual to psychological well-being 0.61 [0.40, 0.79] <.001 0.25[0.03, 0.50] .035 0.86 [0.57, 1.17] <.001
Bisexual — victimization — psychological well-being 0.13[0.08, 0.21] <.001
Bisexual — neuroticism — psychological well-being 0.47 [0.29, 0.64] <.001

From homosexual to psychological well-being 0.79 [0.62, 0.97] <.001 -0.15[-0.34,0.04] .119 0.64 [0.41, 0.87] <.001
Homosexual — victimization — psychological well-being 0.24 [0.14, 0.35] <.001
Homosexual — neuroticism — psychological well-being 0.55[0.42, 0.67] <.001

From asexual to psychological well-being 0.11 [-0.04, 0.28] 196 0.10 [-0.08, 0.29] .280 0.21 [-0.03, 0.47] 101
Asexual — victimization — psychological well-being 0.01[-0.01, 0.05] .619
Asexual — neuroticism — psychological well-being 0.10 [-0.05, 0.27] 215

From bisexual to self-harm attempt 0.35[0.23, 0.47] <.001 0.30 [-0.01, 0.57] .050 0.65 [0.31, 0.94] <.001
Bisexual — victimization — self-harm attempt 0.14 [0.07, 0.24] .001
Bisexual — neuroticism — self-harm attempt 0.21[0.12, 0.29] <.001

From homosexual to self-harm attempt 0.50[0.37, 0.63] <.001 0.08 [-0.18, 0.33] 537 0.58 [0.33, 0.83] <.001
Homosexual — victimization — self-harm attempt 0.26 [0.16, 0.39] <.001
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Path Indirect effect p value® Direct effect p value® Total effect p value®
Homosexual — neuroticism — self-harm attempt 0.24 [0.18, 0.30] <.001

From asexual to self-harm attempt 0.05[-0.02, 0.14] 194 -0.04 [-0.40,0.26] .793 0.01[-0.34, 0.31] .965
Asexual — victimization — self-harm attempt 0.01[-0.01, 0.05] .603
Asexual — neuroticism — self-harm attempt 0.04 [-0.02, 0.12] 219

Note. The standardized path coefficients, their 95% bias-corrected confidence intervals, and their p values were reported. For sexual orientation,
we created three dummy variables (one for being bisexual boys, one for being homosexual boys, and one for being asexual boys) using
heterosexual boys as the reference groups.

%o values for indirect effects.

®p values for direct effects.

°p values for total effects.



Table 3

Standardized Total, Direct, and Indirect Effects from Mediation Analysis Among Girls
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Path Indirect effect p value® Direct effect p value® Total effect p value®

From bisexual to psychological well-being 0.39[0.30, 0.47] <.001 0.39[0.28, 0.49] <.001 0.77 [0.64, 0.90] <.001
Bisexual — victimization — psychological well-being 0.09 [0.06, 0.13] <.001
Bisexual — neuroticism — psychological well-being 0.30[0.22, 0.37] <.001

From homosexual to psychological well-being 0.44 [0.32, 0.56] <.001 0.30[0.15, 0.47] <.001 0.75[0.55, 0.94] <.001
Homosexual — victimization — psychological well-being 0.15[0.11, 0.21] <.001
Homosexual — neuroticism — psychological well-being 0.29[0.18, 0.38] <.001

From asexual to psychological well-being 0.01[-0.10, 0.11] 913 0.01[-0.11, 0.13] .849 0.02 [-0.15, 0.18] .834
Asexual — victimization — psychological well-being -0.01[-0.02,0.00] .050
Asexual — neuroticism — psychological well-being 0.02 [-0.09, 0.11] 774

From bisexual to self-harm attempt 0.27 [0.21, 0.34] <.001 0.64 [0.50, 0.79] <.001 0.91[0.76, 1.06] <.001
Bisexual — victimization — self-harm attempt 0.11 [0.08, 0.16] <.001
Bisexual — neuroticism — self-harm attempt 0.16 [0.12, 0.20] <.001

From homosexual to self-harm attempt 0.35[0.26, 0.44] <.001 0.56 [0.35, 0.75] <.001 0.90[0.68, 1.11] <.001
Homosexual — victimization — self-harm attempt 0.19 [0.14, 0.26] <.001
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Path Indirect effect p value® Direct effect p value® Total effect p value®
Homosexual — neuroticism — self-harm attempt 0.16 [0.10, 0.21] <.001

From asexual to self-harm attempt -0.00 [-0.06, 0.05] .911 -0.02[-0.23,0.16] .831 -0.02[-0.24,0.16] .816
Asexual — victimization — self-harm attempt -0.01[-0.02,0.00] .050
Asexual — neuroticism — self-harm attempt 0.01 [-0.05, 0.06] 174

Note. The standardized path coefficients, their 95% bias-corrected confidence intervals, and their p values were reported. For sexual orientation,
we created three dummy variables (one for being bisexual girls, one for being homosexual girls, and one for being asexual girls) using
heterosexual girls as the reference groups.

%o values for indirect effects.

®p values for direct effects.

°p values for total effects.
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Figure captions
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Figure 1

Model Tested in the Mediation Analysis

Note. For sexual orientation, we created three dummy variables (one for being bisexual, one
for being homosexual, and one for being asexual) using heterosexual boys and girls as the
reference groups for the male and female sexual orientation comparisons, respectively. For
the paths from sexual orientation to neuroticism, sexual orientation-based victimization, self-
harm attempt, and psychological well-being, birthweight, parental age at birth, duration of
breastfeeding, ethnicity, number of older siblings, parent-child relationship quality, and

parental absence were controlled for.
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Figure 2

Standardized Path Estimates from the Mediation Analysis Among Boys

Note. For sexual orientation, we created three dummy variables (one for being bisexual boys,
one for being homosexual boys, and one for being asexual boys) using heterosexual boys as
the reference groups. The statistics represent the standardized path coefficients and their 95%
bias-corrected confidence intervals. 5 represents the differences between bisexual and
heterosexual boys in neuroticism, sexual orientation-based victimization, self-harm attempt,
and psychological well-being. £, represents the differences between homosexual and
heterosexual boys in neuroticism, sexual orientation-based victimization, self-harm attempt,
and psychological well-being. £ represents the difference between asexual and heterosexual
boys in neuroticism, sexual orientation-based victimization, self-harm attempt, and
psychological well-being. For the paths from sexual orientation to neuroticism, sexual
orientation-based victimization, self-harm attempt, and psychological well-being, birthweight,
parental age at birth, duration of breastfeeding, ethnicity, number of older siblings, parent-
child relationship quality, and parental absence were controlled for.

*p < .05; ***p < .001.
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Figure 3

Standardized Path Estimates from the Mediation Analysis Among Girls

Note. For sexual orientation, we created three dummy variables (one for being bisexual girls,
one for being homosexual girls, and one for being asexual girls) using heterosexual girls as
the reference groups. The statistics represent the standardized path coefficients and their 95%
bias-corrected confidence intervals. 5 represents the differences between bisexual and
heterosexual girls in neuroticism, sexual orientation-based victimization, self-harm attempt,
and psychological well-being. 5 represents the differences between homosexual and
heterosexual girls in neuroticism, sexual orientation-based victimization, self-harm attempt,
and psychological well-being. £ represents the difference between asexual and heterosexual
girls in neuroticism, sexual orientation-based victimization, self-harm attempt, and
psychological well-being. For the paths from sexual orientation to neuroticism, sexual
orientation-based victimization, self-harm attempt, and psychological well-being, birthweight,
parental age at birth, duration of breastfeeding, ethnicity, number of older siblings, parent-
child relationship quality, and parental absence were controlled for.

***p < 001,



19

Supplemental Text

Sexual Orientation-based Victimization

When adolescents were 17 years old, adolescents reported whether they had been the targets
of victimization in the past 12 months via nine binary items (0 = no and 1 = yes). These
included “insulted you, called you names, threatened or shouted at you in a public place, at
school or anywhere else”, “spread gossip about you, ignored you or you’ve experienced other
emotional abuse”, “been physically violent towards you”, “hit you with or used a weapon
against you”, “stolen something from you”, “harassed or bothered you via mobile phone or
email”, “sent pictures of you or rumors about your via phone, email social media or online”,
“made an unwelcome sexual approach to you”, and “assaulted you sexually”. Adolescents
who reported “yes” to either of the nine items also reported what reasons they attributed their
victimization experiences to from six options, including racism, sexism, sexual orientation,
ageism, disability discrimination, and appearance. Adolescents were able to select more than
one reason. For adolescents who attributed their victimization experiences to their sexual
orientation, their total score of the nine items were treated as sexual orientation-based
victimization. Adolescents who reported “no” to all nine items or adolescents who did not
attribute their victimization experiences to their sexual orientation received a score of 0 on
sexual orientation-based victimization.

Mental Health Outcome

Mental Well-being

When adolescents were 17 years old, the Short Warwick-Edinburgh Mental Well-being Scale
(SWEMWABS) was used to measure their self-reported mental well-being in the past 2 weeks.
The SWEMWSBS is a validated self-report inventory with seven items (McKay & Andretta,
2017). The SWEMWABS has acceptable reliability and validity (McKay & Andretta, 2017).
Each item was measured on a 5-point scale ranging from 1 = none of the time to 5 = all of the
time. An example item is “I have been feeling useful”. The total score of the seven items was
transformed into a metric score using the Rasch model and was used in the analysis, with a
higher score indicating higher positive mental wellbeing.

Psychological Distress

When adolescents were 17 years old, Kessler Scale was used to measure their self-reported
psychological distress in the past 30 days. The Kessler Scale is a validated self-report
inventory with six items on a 5-point scale ranging from 1 = all of the time to 5 = none of the
time (Kessler et al., 2002). K6 also has good reliability and validity (Mewton et al., 2016). An

example item is “During the last 30 days, about how often did you feel hopeless?” The total
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score of the six items was used in the analysis, with a higher score indicating greater
psychological distress.
Emotional and Behavioral Difficulties
When adolescents were 17 years old, the Strength and Difficulties Questionnaire (SDQ) was
used to measure their psychological adjustment in the past six months (Goodman, 2001),
completed by the main carers (usually mothers). The SDQ is a validated self-report inventory
with 25 items divided into 5 subscales (emotional symptoms, conduct problems,
hyperactivity, peer relationship problems, and prosocial behavior). The SDQ has acceptable
reliability and validity (Goodman, 2001). Each subscale consists of five items on a 3-point
scale ranging from 0 = not true to 2 = certainly true. An example of item is “Child’s name is
restless, overactive, cannot stay still for long”. The total difficulties score (the sum of all
subscales except the prosocial behavior subscale since it is independent of the difficulties
measured by the other subscales) was used in the analysis, with a higher score indicating
greater emotional and behavioral difficulties. The total difficulties score was chosen over five
separate subscales scores in our sample since it has been validated in studies (Achenbach et
al., 2008). By contrast, subscale scores were suggested to be only justified when studying
high-risk children (those with mental disorders or with higher scores on SDQ subscales)
(Goodman et al., 2010).
Self-esteem
When adolescents were 17 years old, a shortened version of Rosenberg’s Self-Esteem Scale
was used to assess self-esteem (Rosenberg, 2015). Five items included asking about having a
number of good qualities, self-satisfaction, being a person of value, being able to do things
similar to others, and feeling good about oneself. Adolescents reported how much they
agreed with the above statements on a 4-point scale ranging from 1 = strongly agree to 4 =
strongly disagree. Exploratory factor analysis yielded one factor (eigenvalue = 3.71)
accounting for 74.16% of the variance in our sample. The total score of the five items was
used in the analysis, with a higher score indicating lower self-esteem.
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Supplemental Table 1. Descriptive statistics for potential confounding factors included in the study stratified by sexual orientation among boys.

Sexual orientation

Confounding factors Heterosexual Bisexual Homosexual Asexual Missing, %
Maternal age at birth (years) 0.29
N 4,556 76 128 94
M (SD) 29.07 (5.78)  28.88 (6.52) 29.58 (5.22) 27.88 (5.64)
Paternal age at birth (years) 11.30
N 4,044 71 116 87
M (SD) 32.32(6.08) 31.65(6.67) 33.12(6.17) 31.03(7.03)
Parent-child relationship 15.28
N 3,874 66 110 74
M (SD) 63.21 (6.28) 63.02 (5.61) 63.05(6.68) 60.98 (6.71)
Number of old siblings 3.57
N 4,404 75 124 91
M (SD) 0.90 (1.05) 0.73(0.91) 1.03(1.13) 0.97(1.07)
Birthweight (kilograms) 0.68
N 4,537 76 128 94
M (SD) 3.41 (0.60) 3.28(0.58) 3.38(0.65) 3.35(0.62)
Duration of breastfeeding (months) 1.42
N 4,502 77 126 94
M (SD) 2.98 (4.50) 247 (4.22) 2.13(3.70) 2.00(3.01)
Parental absence N (%) 0.27

Either parent absence before adolescents were 7 1,083 (23.77) 20 (26.67) 30 (23.44) 23 (23.96)
Either parent absence since adolescents were 7 779 (17.10) 17 (22.67) 29 (22.66) 19 (19.79)

Both presence 2,694 (59.13) 38 (50.67) 69 (53.91) 54 (56.25)

Ethnicity group N (%) 0.02
Others 875(19.17)  7(9.09) 13 (10.08) 31 (32.29)
White 3,690 (80.83) 70(90.91) 116 (89.92) 65 (67.71)

Note. The range for parent-child relationship is 15-75.
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Supplemental Table 2. Descriptive statistics for potential confounding factors included in the study stratified by sexual orientation among girls.

Sexual orientation

Confounding factors Heterosexual Bisexual Homosexual Asexual Missing, %
Maternal age at birth (years) 0.20
N 4,436 280 158 180
M (SD) 29.03 (5.78)  29.16 (5.83) 29.66 (6.03) 28.42(5.81)
Paternal age at birth (years) 12.20
N 3,913 239 133 161
M (SD) 32.34 (6.13) 32.27 (6.35) 32.56(5.88) 31.80 (6.38)
Parent-child relationship 14.16
N 3,815 248 144 140
M (SD) 63.97 (6.00) 63.46 (6.24) 63.14 (5.89) 63.09 (6.35)
Number of old siblings 3.38
N 4,292 270 154 177
M (SD) 0.91 (1.04) 0.84 (1.01) 0.79(0.91) 0.97 (1.05)
Birthweight (kilograms) 0.45
N 4,424 280 157 180
M (SD) 3.30 (0.57) 3.33(0.57) 3.24(0.66) 3.11(0.73)
Duration of breastfeeding (months) 0.81
N 4,408 280 156 179
M (SD) 2.94 (4.64) 3.41(5.78) 2.87(4.27) 2.98(5.92)
Parental absence N (%) 0.41

Either parent absence before adolescents were 7 1,087 (24.56) 88 (31.54) 43 (27.39) 42 (23.08)
Either parent absence since adolescents were 7 708 (16.00) 48 (17.20) 26 (16.56) 36 (19.78)

Both presence 2,630 (59.44) 143 (51.25) 88 (56.05) 104 (57.14)
Ethnicity group N (%) 0.00

Others 853 (19.19) 32(11.43) 18 (11.39) 68 (37.36)

White 3,591 (80.81) 248 (88.57) 140(88.61) 114 (62.64)

Note. The range for parent-child relationship is 15-75.



Supplemental Table 3. Standardized total, direct, and indirect effects from mediation analysis using complete-case among boys

Path Indirect effect p value*  Direct effect p value® Total effect p value®

From bisexual to psychological well-being 0.59 [0.36, 0.83] <.001 0.30[0.03, 0.55] .030 0.88 [0.54, 1.24] <.001
Bisexual — victimization — psychological well-being 0.12 [0.06, 0.21] .002
Bisexual — neuroticism — psychological well-being 0.47 [0.26, 0.70] <.001

From homosexual to psychological well-being 0.81[0.62, 1.01] <.001 -0.06 [-0.29,0.17]  .619 0.75[0.50, 1.02] <.001
Homosexual — victimization — psychological well-being 0.23[0.11, 0.36] <.001
Homosexual — neuroticism — psychological well-being 0.58 [0.45, 0.72] <.001

From asexual to psychological well-being 0.11 [-0.08, 0.29] .269 0.12 [-0.09, 0.37] .296 0.23 [-0.07, 0.53] .148
Asexual — victimization — psychological well-being 0.01[-0.01, 0.08] 574
Asexual — neuroticism — psychological well-being 0.09 [-0.09, 0.26] 301

From bisexual to self-harm attempt 0.35[0.22, 0.51] <.001 0.47 [0.13, 0.79] .005 0.82[0.46, 1.15] <.001
Bisexual — victimization — self-harm attempt 0.15[0.07, 0.26] .002
Bisexual — neuroticism — self-harm attempt 0.20[0.11, 0.31] <.001

From homosexual to self-harm attempt 0.54 [0.40, 0.71] <.001 0.16 [-0.15, 0.43] 294 0.70[0.41, 0.97] <.001
Homosexual — victimization — self-harm attempt 0.29 [0.17, 0.45] <.001
Homosexual — neuroticism — self-harm attempt 0.25[0.19, 0.33] <.001

From asexual to self-harm attempt 0.06 [-0.03, 0.15] 257 -0.16 [-0.63,0.19] 451 -0.11[-0.57,0.25]  .612
Asexual — victimization — self-harm attempt 0.02 [-0.01, 0.08] 543
Asexual — neuroticism — self-harm attempt 0.04 [-0.04, 0.11] .305

Note. The standardized path coefficients, their 95% bias-corrected confidence intervals, and their p values were reported. For sexual orientation,

we created three dummy variables (one for being bisexual boys, one for being homosexual boys, and one for being asexual boys) using

heterosexual boys as the reference groups.



%o values for indirect effects.
°p values for direct effects.
°p values for total effects.
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Supplemental Table 4. Standardized total, direct, and indirect effects from mediation analysis using complete-case among girls

Path Indirect effect p value*  Direct effect p value” Total effect p value®

From bisexual to psychological well-being 0.39[0.29, 0.49] <.001 0.4410.32, 0.57] <.001 0.83[0.68, 0.99] <.001
Bisexual — victimization — psychological well-being 0.10 [0.06, 0.14] <.001
Bisexual — neuroticism — psychological well-being 0.29 [0.19, 0.38] <.001

From homosexual to psychological well-being 0.45[0.32, 0.58] <.001 0.39[0.20, 0.57] <.001 0.84[0.61, 1.08] <.001
Homosexual — victimization — psychological well-being 0.14 [0.09, 0.20] <.001
Homosexual — neuroticism — psychological well-being 0.32[0.21, 0.42] <.001

From asexual to psychological well-being 0.07 [-0.04, 0.20] 246 0.01[-0.14, 0.16] .869 0.08 [-0.11, 0.28] .390
Asexual — victimization — psychological well-being -0.01[-0.02,0.01] .162
Asexual — neuroticism — psychological well-being 0.08 [-0.03, 0.20] 182

From bisexual to self-harm attempt 0.27 [0.20, 0.35] <.001 0.68 [0.51, 0.84] <.001 0.95[0.79, 1.12] <.001
Bisexual — victimization — self-harm attempt 0.11[0.07, 0.17] <.001
Bisexual — neuroticism — self-harm attempt 0.16 [0.11, 0.21] <.001

From homosexual to self-harm attempt 0.33[0.24, 0.44] <.001 0.69 [0.47, 0.93] <.001 1.02 [0.80, 1.27] <.001
Homosexual — victimization — self-harm attempt 0.16 [0.10, 0.24] <.001
Homosexual — neuroticism — self-harm attempt 0.17 [0.11, 0.24] <.001

From asexual to self-harm attempt 0.03 [-0.03, 0.10] 337 -0.02 [-0.25,0.18] .841 0.01[-0.23, 0.23] .924
Asexual — victimization — self-harm attempt -0.01 [-0.02,0.01] .175
Asexual — neuroticism — self-harm attempt 0.04 [-0.02, 0.11] 184

Note. The standardized path coefficients, their 95% bias-corrected confidence intervals, and their p values were reported. For sexual orientation,

we created three dummy variables (one for being bisexual girls, one for being homosexual girls, and one for being asexual girls) using

heterosexual girls as the reference groups.
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Supplemental Table 5. Model fit statistics for measurement invariance of psychological well-being

28

Model fit indices

Model CFlI TLI RMSEA, 90%ClI SRMR  x*(df), p Model comparison
Configural invariance 1.000 1.001  0.000 (0.000, 0.021) 0.026 x*(8) = 6.74, p = .565 Reference group
Metric invariance 0.995  0.993 0.024 (0.014, 0.033) 0.031 x*(17) = 40.45, p = .001 x*(9) = 30.25, p < .001

ACF1 =.005; ARMSEA =.024
Scalar invariance 0.976 0.978 0.043 (0.036, 0.050) 0.038 x%(26) = 145.81, p < .001 x%(18) = 134.86, p < .001

ACF1 =.024; ARMSEA = .043
Partial invariance 0.990 0.990 0.029 (0.022, 0.037) 0.032 x%(23) = 72.24, p < .001 x*(15) = 63.12, p < .001

ACF1 =.010; ARMSEA = .029

Note. CFI = comparative fit index; TLI = Tucker—Lewis index; RMSEA = root mean square error of approximation; SRMR = standardized root

mean square residual; Cl = confidence interval;, ACF1 = change in comparative fit index; and ARMSEA = change in root mean square error of

approximation. For partial invariance, factor loadings for mental well-being among heterosexual and bisexual adolescents were freely estimated,

and intercept for psychological distress among bisexual adolescents was freely estimated.
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Supplemental Table 6. Mean differences and 95% confidence intervals for psychological

well-being stratified by model and sex.

Sex Model

Bisexual

Homosexual

Asexual

Boys Scalar invariance
Partial invariance
Girls Scalar invariance

Partial invariance

2.89***[1.84, 3.94]
2.84***[1.39, 4.28]
3.22%**[2.63, 3.81]
3.03***[2.34, 3.72]

2.11***[1.33, 2.88]
2.43***[1.55, 3.31]
3.31***[2.49, 4.13]
3.43***[2.54, 4.33]

0.70 [-0.22, 1.63]
0.69 [-0.31, 1.68]
0.19 [-0.58, 0.96]
0.14 [-0.64, 0.92]

Note. The group contrast on the psychological well-being from the multigroup confirmatory

factor analysis of psychological well-being with scalar and partial invariance where

heterosexual boys and girls were the reference groups for the male and female sexual

orientation comparisons, respectively, were reported. For partial invariance, factor loadings

for mental well-being among heterosexual and bisexual adolescents were freely estimated,

and intercept for psychological distress among bisexual adolescents was freely estimated.



