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Abstract 
This PhD dissertation addresses how stress regarding one’s sexual identity relates to 

health-related adverse outcomes. It is composed of four articles. The first one examines 

how internalized homonegativity (IH) is associated with the number of non-steady male 

partners with condomless intercourse among men who have sex with men (MSM) in 

Spain. Results suggest that the meaning of risky sex changes among MSM depending on 

the IH levels. The second article investigates the relationship between internalized 

homonegativity and sexual risk behaviour by comparing samples of MSM in Spain and 

Turkey. This study highlights the importance of understanding of what constitutes safe 

sex may differ across contexts, and this should be taken into consideration when tailoring 

HIV prevention programs. The third article shows that sexual identity-attraction 

discordance is associated with self-injurious thoughts and behaviours (SITBs), which 

presents especially alarming results concerning bisexual-identified men. Finally, the 

fourth article finds that early substance use initiation significantly mediates the 

relationship between sexual identity and substance use disorders later in life. These 

articles underline the continuing importance of minority stressors and sexual identity 

development on the health disparities among sexual minorities.  
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Resumen 
Esta tesis doctoral aborda cómo el estrés relacionado con la identidad sexual de uno se 

relaciona con los resultados adversos relacionados con la salud. Se compone de cuatro 

artículos. El primero examina cómo la homonegatividad internalizada (HI) se asocia con 

el número de parejas masculinas no estables con relaciones sexuales sin preservativo 

entre hombres que tienen sexo con hombres (HSH) en España. Los resultados sugieren 

que el significado de sexo de riesgo cambia entre HSH dependiendo de los niveles de 

HI. El segundo artículo investiga la relación entre la homonegatividad internalizada y el 

comportamiento sexual de riesgo mediante la comparación de muestras de HSH en 

España y Turquía. Este estudio destaca la importancia de comprender que lo que 

constituye el sexo seguro puede diferir entre contextos, y esto debe tenerse en cuenta al 

adaptar los programas de prevención del VIH. El tercer artículo muestra que la 

discordancia identidad sexual-atracción está asociada con pensamientos y conductas 

autolesivas (SITB), lo que presenta resultados especialmente alarmantes en hombres 

identificados como bisexuales. Finalmente, el cuarto artículo encuentra que el inicio 

temprano del uso de sustancias media significativamente la relación entre la identidad 

sexual y los trastornos por uso de sustancias más adelante en la vida. Estos artículos 

subrayan la importancia continua de los factores estresantes de las minorías y el 

desarrollo de la identidad sexual en las disparidades de salud entre las minorías 

sexuales. 
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1.1. Introduction 
Over the last decades, mental and physical health disparities across sexual 

orientations have been the focus of sociological research. It is well documented that 

individuals who belong to sexual minority groups, lesbian, gay, and bisexual (LGB) 

individuals, tend to experience adverse health-related outcomes when compared to 

general heterosexual population. Sexual minority individuals has shown to be at increased 

risk of earlier onset of substance use (Sönmez & Palamar, 2022a), greater levels of 

substance use (Schuler et al., 2019), high levels of depression (Guz et al., 2021), self-

injurious thoughts and behaviours (SITBs) (Sönmez & Palamar, 2022b), and a range of 

physical health problems including chronic diseases and multi-morbidity (Cunningham 

et al., 2018; Han et al., 2020). As research on sexual minority status and health-related 

outcomes continues to expend, it furthers depicts, and corroborates, the novel ways in 

which we should research these inequalities.  

Varying differences in regard to health-related outcomes for sexual minorities 

appears to be associated with gender, sexual identity, and structural variables such as the 

context the individual lives in. Research on gender-related disparities has shown that 

sexual minority women are greatly affected by substance use and substance dependence 

than sexual minority men (McCabe et al., 2009a). Likewise, belonging to different 

subgroups of sexual minorities imply varying associations with adverse health outcomes, 

with bisexual identified-individuals appear to be disproportionately affected. For 

example, it is well documented that bisexuals are at greater risk of hazardous outcomes, 

such as opioid and alcohol misuse (Schuler & Collins, 2020), self-injury (Swannell et al., 

2016), and suicidal ideation (Nystedt et al., 2019).  

There has been more than a handful explanations put forward to answer why 

sexual minorities suffer poorer mental and physical health than heterosexuals do. Largely, 

these explanations hinge upon socially charged discrimination and rejection (Meyer, 

2003), as well as complications with self-acceptance of own sexual identity. Historically, 

research on sexual identity development have focused on how LGB identity may develop 

in hostile social contexts with negative attitudes towards homosexuality (Greene & 

Britton, 2012). Indeed, sexual identity development depends on intricate set of factors 

that is specific to individual and “the way in which the individual assimilates how these 

factors are viewed by the wider society in which s/he lives” (Horowitz & Newcomb, 

2001). Reviews of existing research documents that sexual identity development of sexual 

minorities is primarily affected by stigma, discrimination, and prejudice (Meyer, 2003). 
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In relatively more hostile contexts, for example, individuals belonging to sexual minority 

group may conceal their sexual identity as a means to coping with discriminatory 

environment and situations (Bry et al., 2017). Concealment of self can be a useful tool 

for sexual minorities to protect their mental health by reducing experienced exposure to 

interpersonal rejection (Pachankis, 2007). However, concealment of a salient part of one’s 

identity has been associated with detrimental health outcomes (Smart & Wegner, 2000), 

such as increased psychological distress (Quinn & Chaudoir, 2009), greater depressive 

symptoms and even lower CD4 count (an index of HIV disease status) among gay men 

living with HIV (Ullrich et al., 2003).  

Structural level disparities not only effect sexual minorities’ health through 

inter-personal relationships, but also directly effects overall well-being. Societal level 

factors such as cultural norms and institutional policies can contribute to disadvantaging 

sexual minorities (Hatzenbuehler, 2016). For example, a study from Australia showed 

that sexual minorities’ overall health and reported life satisfaction were relatively low in 

constituencies with higher shares of  ‘no’ voters against the same-sex marriage legislation 

(Perales & Todd, 2018). Likewise, despite the perpetual changes in law and norms related 

to lesbian, gay, bisexual, transgender, and queer (LGTBQ) rights, especially since the 

first legalization of same-sex marriage in The Netherlands in 2000 (Masci et al., 2019), 

public opinion on LGBTQ rights and homosexuality still is divided by county, region, 

culture, and economic development (Poushter & Kent, 2020). Table 1.1 presents data on 

acceptance of homosexuality in selected countries and the change between 2013 and 

2019, based on the Spring 2019 Survey Data from PEW Research Centre. It is 

documented that in the selected countries, such as South Africa, Turkey, Japan, US, UK, 

and Spain public opinion on acceptance of homosexuality has increase significantly, with 

the greatest change recorded in South Africa with 22%. Similarly, macro-level research 

have shown that inclusion of LGBT and economic development levels are mutually 

reinforcing (Badgett et al., 2019). Economic development and well-being have been 

associated with inclusion of LGBT rights and also individuals’ attitudes toward 

homosexuality (Badgett et al., 2014).  
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Table 1.1. Acceptance of homosexuality over time, percentage of who 
say homosexuality should be accepted by society, selected countries 

between 2013-2019 
Country 2013 2019 % change from 2013 to 2019 

South Africa 32% 54% +22 

Turkey  9% 25% +16 

Japan 54% 68% +14 

US 60% 82% +12 

UK 76% 86% +10 

Spain 88% 89% +1 

Note: Source PEW Research Centre. Only shown here the countries with the biggest percentage 
change between 2013 and 2019 and countries of interest. Percentage change from 2013 to 2019 
is significant for all countries shown, except for Spain.  

With these notions in mind, in the next sections, I present minority stress 

theory, sexual identity development, and disproportioned risk of certain health-related 

outcomes effecting LGB individuals. Throughout the study, sexual identity and its 

development is places under the focus; because statistical limitations do not allow for an 

additional lens on minority gender identity (i.e., transgender). This is also why acronyms 

to refer to these groups are carefully used throughout the study. Despite the fact that 

acceptance of homosexuality has increased significantly in most post-industrial societies 

with higher levels of development and social welfare, sexual minorities are still at a higher 

risk of suffering from poorer health status than the heterosexual population in general. 

This section discusses the main theories and concepts that attempt to shed some light on 

this paradox and aims to describe the variables associated with poor health related 

outcomes for sexual minorities in detail to be able to situate the results and discussions 

from the scientific papers in the further chapters. Considering disparities among sexual 

identities, sex-based differences, context-dependency, and fluidity of sexual orientation 

into account, this doctoral dissertation aims to deepen our knowledge of health-related 

risks associated with sexual minorities.  

1.2. Minority Stressors 
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Research on psychological stressors help us to shed light on important 

outcomes such as diseases, dysfunction, and adaptation (Monroe & Slavich, 2007). Stress, 

to a certain extent, can be defined as one’s inability to response to and cope with the 

perceived threat to one’s physical or emotional well-being (Mink et al., 2014). Minority 

stressors, therefore, stem from social conditions and it can have a strong impact on the 

lives of people belonging to certain categories related to socioeconomic status, race, 

gender, or more (Meyer, 2003).   

Minority stressors exist under the influences of predominant sociocultural 

environment which includes cultural norms, institutions, and policies, within which the 

individual affiliates with (Mink et al., 2014). Positive social identity is as important as 

personal identity (Scheepers & Ellemers, 2005; Tajfel & Turner, 1979) and consequences 

of social identity threat can result in lowered self-esteem and out-group discrimination 

(Branscombe & Wann, 1994). High status (i.e., advantaged status) groups possess greater 

access to material goods, including social goods such as political power and authority, 

compared with low-status groups (O’Brien & Major, 2005). Therefore, predominance is 

defined, to a certain extent, with the cultural beliefs and norms shaped by high-status 

groups since they bear greater power to shape them (Jost & Hunyady, 2003). Sexual 

identity of the high-status group thus can be definitive of what kinds of romantic and 

sexual acts can be defined as ‘normal’. Sexuality is a collective “truth“ in the Western 

societies (Foucault, 1978) and heterosexuality has remained as unproblematic and 

unquestioned (Yep, 2003), which created a sociocultural environment where 

heteronormativity has placed damaging stressors against LGBT individuals (Mink et al., 

2014).  

1.3. Sexual minority stressors 
 

While LGBTQ individuals may experience general psychological stressors 

such as, for example, unexpected instability in income or death of kin; it is very likely 

that they would experience unique set of stressors based on their sexual minority identity 

(Mink et al., 2014). Sexual minority theory, which has been postulated by Meyer (1995) 

as an extension of the minority stressors model, suggests that lesbian, gay, and bisexual 

(LGB) persons tend to experience elevated social stress because of perception of negative 

social attitudes towards their sexual identity (Meyer, 1995, 2003). Sexual minority stress 



 

 24 

refers to the stressors embedded in the social position of sexual minority individuals, such 

as stigma, prejudice, and discrimination.  

Originally, Meyer (1995) has referred to the minority stressors along a 

continuum ranging from distal to proximal stressors. On one hand, distal sexual minority 

stressors refer to events occurring outside the person and that have an impact on how 

individual perceives outside. For example, personal experiences of discrimination at 

workplace (Barron & Hebl, 2013; Elmslie & Tebaldi, 2007), biased medical care (Foglia 

& Fredriksen-Goldsen, 2014), and housing discrimination (Lunsing, 2005) are of the 

distal sexual minority stressors. As Meyer (2015) notes, distal stressors are “everyday 

hassles; everyday discrimination and macroaggressions”. On the other hand, proximal 

sexual minority stressors refer to internalization of cognitive processes such as stressors 

(i.e., distal) altered through socialization. These processes are individual-dependent 

(Ramirez & Paz Galupo, 2019) and follows a sequence of internalizing stressful events 

posterior to perception (Meyer, 2003). Thus, proximal minority stressors include 

internalization of stressful events: such as internalized homonegativity, concealment of 

identity, and perpetual vigilance of such events, which could be mentally draining.  

Theoretical models of psychological distress for sexual minorities frame 

various ways through which these stressors can have impact on the health of sexual 

minorities. For example, LGBT youth face a particular risk of victimization (Ybarra et 

al., 2015) and The 2011 National School Climate Survey has documented that 82% of 

LGBT youth are verbally assaulted and 32% physically harassed due to their sexual 

identity in the past year (Kosciw et al., 2012). LGBT youth who experience victimization 

during adolescence and early adulthood has shown to be at greater risk of depression and 

posttraumatic stress disorder (Mustanski et al., 2016). Similarly, a meta-analysis of 13 

studies has documented that self-reported minority stressors such as lack of support from 

family and friends, lack of identity disclosure, and internalized heterosexism were 

associated with lower self-acceptance (Camp et al., 2020). Camp et al. (2020) also note 

that lower self-acceptance was associated with poorer health outcomes for LGBT 

population.  

Recently, scholars have also focused on minority stressors which posit 

structural stigma, where community-level negative attitudes are linked to individual-level 

outcomes (Hatzenbuehler & Link, 2014; Sönmez & Palamar, 2022a). Structural stigma 

can range (Hatzenbuehler, 2016) from institutional policies that restrict opportunities 

towards a certain group (Corrigan et al., 2004) to public prejudice regarding certain 
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groups (Herek, 2007). For example, it is shown that LGBT protection rights at state-level 

contributes to elimination of disparities in dysthymia in different sexual identities 

(Hatzenbuehler et al., 2009). In other contexts, non-recognition of LGBT identities in 

state-level regulations and policies, especially regarding housing, employment, and health 

care, has lead scholars to assert structural stigma as a barrier against equality (Yilmaz & 

Göçmen, 2016). In a summary, whether be distal, proximal, or structural, minority 

stressors are linked to health-related adverse outcomes including psychological problems, 

physical disorders, health behaviours, and substance use (Lea et al., 2014; Meyer & Frost, 

2013; Mongelli et al., 2019). 

Despite the commonalities of how sexual minorities are affected from 

minority stressors, there are notable differences by sexual and gender identity. Firstly, 

while all sexual minorities experience minority stressors to a certain extent, bisexual 

identified individuals experience unique stressors (Feinstein & Dyar, 2017). Bisexual 

identity is not only marginalized in the broader communities, but also within the LGB 

communities (Feinstein & Dyar, 2017). Bisexual individuals face challenges in 

expressing an authentic identity, while bisexual identity is rendered “invisible” (Mohr et 

al., 2017; Schuler et al., 2018) due to the belief that bisexuals are promiscuous (Brewster 

& Moradi, 2010) or bisexuality is not a legitimate identity (Feinstein & Dyar, 2017). 

Empirical evidence from a qualitative study suggests that bisexuals feel that their identity 

is invisible to other sexual minorities and therefore marginalized from LGB venues 

(Hequembourg & Brallier, 2009). Likewise, quantitative evidence suggest that bisexual 

individuals are at greater risk of experiencing victimization (Katz-Wise & Hyde, 2012) 

and macroaggressions (Flanders, 2015) compared to heterosexuals and other sexual 

minorities, more likely to conceal their sexual identity compared to lesbians and gays 

(Balsam & Mohr, 2007).  

Secondly, even though minority stress theory has originally been developed 

based on sexual orientation (Meyer, 1995), gender identity plays a fundamental role in its 

implication (Meyer, 2015). Gender identity refers to how a person experience oneself to 

be like others of one gender that is culturally constructed (Steensma et al., 2013).  Some 

people’s gender does not correspond with the sex assigned to them at birth, such as trans 

women and trans men, or identifying as neither men nor women (e.g., agender or non-

binary); or as moving between binary genders (e.g., genderfluid) (American 

Psychological Association, 2015). Recent research document that sexual minority 

stressors have an impact on transgender and gender non-confirming individuals (Bockting 
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et al., 2013; Meyer, 2015). For example, stress related to gender identity, such as gender 

abuse, in the form of psychological and physical abuse have shown to be common in the 

experiences trans women told (Nuttbrock et al., 2014). However, further amplification of 

sexual minority stressors is necessary for a holistic understanding of health disparities 

affecting trans populations (Toomey, 2021).  

 

1.4. Internalized Homonegativity 
 

As stated previously, internalized homonegativity is a product of internalizing 

negative societal attitudes about same-sex attraction, identity, and behaviours. 

Internalized homonegativity (IH) is defined as negative feelings about one’s 

homosexuality (Herek, 2004) is the product of social and political stigma and bias instead 

of a response which stems from within individuals (Berg et al., 2016). Negative 

internalized beliefs about one’s sexual identity can lead to feelings of guilt, shame, and 

low self-esteem (Herek, 2007; Meyer & Dean, 1998). The concept of internalized 

homonegativity is sometimes used interchangeably with the term internalized 

homophobia; however, this has been criticized previously (Berg et al., 2016; Herek, 

2004). The term homophobia refers to fear, anxiety, and discomfort that a person 

experiences during in interaction with LGB individuals (Adams et al., 1996; Negy & 

Eisenman, 2005), while homonegativity refers to negative attitudes and beliefs towards 

homosexuality (Hudson & Ricketts, 1980). For example, a study recorded cardiac 

responses of men, whom are ostensibly homophobic, to the explicit photographs of sex 

between men and they failed to record characteristics of phobias (i.e. fear, anxiety), 

instead they recorded negative responses (i.e. disgust) (Shields & Harriman, 1984). Thus, 

it is important to recognize that the term internalized homonegativity is characterized by 

wider societal factors and is not only a product of subjective and personal “fears” (Berg 

et al., 2016; Szymanski & Carr, 2008). 

IH refers to a process of internalization because this term denotes to “adapting 

one’s self-concept to be congruent with the stigmatizing responses of society” (Herek et 

al., 2009). These negative societal beliefs towards LGB individuals also form a part of 

childhood socialization. The formation of sexual identity is rather complicated for LGB 

individuals. Traditionally, researchers proposed several sexual identity development 

models for sexual minorities (Cass 1979; Savin-Williams 1988; Troiden 1979) that most 
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of them follow a sequence of events: (1) awareness, (2) internalization/acceptance, (3) 

disclosing, and (4) integration. These models, however, have been criticized by scholars 

for not taking into continuity of this process into account (D’Augelli 1994) or complexity 

of variety in homosexual experience that is shaped by both individual and the society 

(Horowitz & Newcomb, 2001). Recent scholarship on sexual identity development 

documented that this process depends on sexual identity, cohort, and race and ethnicity 

(Bishop et al., 2020).  

Nevertheless, due to the pervasiveness of sexual minority stigma, most people 

internalize the negative attitudes to a certain extent, regardless of their sexual orientation 

(Herek & McLemore, 2013). Research on homosexual identity development has shown 

that IH was associated with less developed gay identity and higher sex-related guilt, 

which was associated with lower self-esteem and poorer emotional stability (Rowen & 

Malcolm, 2003). As noted by Weinberg (1972), “the person who from early life has 

loathed himself for homosexual urges arrives at this attitude by a process exactly like the 

one occurring in heterosexuals who hold the prejudice against homosexuals” (p.74).  

1.5. Cognitive Dissonance  
 

As previously mentioned, sexual identity is rather complex and it cannot be 

accounted by a certain set of behaviours, desires, nor social context (Horowitz & 

Newcomb, 2001). Long history of definitional crisis has come to a point where we can 

depart from, theoretically, maintenance of homosexuality (or any other sexual identity) 

as a state of being, and consider homosexuality (or any other sexual identity) in other 

possible states: desire, behaviour, and identification (Richardson, 1984). However, 

research have shown that these three do not always match. It is well documented that 

sexual identity can show relative fluidity (Saewyc, 2011) and sexual identity can shift 

over time (Katz-Wise et al., 2017; Mock & Eibach, 2012). Reported sexual attraction, 

behaviour, and identities are neither always synonymous (Chandra et al., 2011; Fish & 

Pasley, 2015) nor is sexual identity always concordant with individuals’ behaviours 

(Burgard et al., 2005; Chandra et al., 2013; Smith et al., 2003). This mismatch is referred 

as sexual identity-attraction discordance (IAD).   

Ambivalence and self-ambiguity regarding one’s sexual identity, attraction, 

and behaviour can stem from societal pressures of dominant sexual identity-attraction 

norms. Individuals may feel the pressure to present a heterosexual sexual identity, and 
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identify themselves a heterosexual, and still engage in same-sex relationships (Nield et 

al., 2015). Indeed, individuals may experience a discordance between the cognitions of 

sexual identity and attraction due to several reason, including perceived homophobia, 

internalized homonegativity, and restrained sexual identity development.  

Previous studies have shown that sexual IAD is associated with several 

adverse health related outcomes, such as depression (Lourie & Needham, 2017), suicidal 

behaviors (Annor et al., 2018; Fish & Pasley, 2015), chronic health conditions (Horn & 

Swartz, 2019), and drug use (Qeadan et al., 2021). It is postulated by previous studies that 

cognitive dissonance theory can be employed to explain, to a certain extent, health-related 

outcomes associated with sexual IAD. Firstly proposed by Festinger (1957), cognitive 

dissonance theory refers to a lack of alignment of individuals’ cognitions with their 

normative self-standards. In other words, if two cognitions are relevant to one another 

(i.e. sexual identity and sexual attraction), they are either consonant or dissonant. If 

dissonance between the two exists, it can lead to disturbance, for example, psychological 

discomfort. This psychological discomfort motivates individual to reduce the dissonance, 

at least to a degree, and to avoidance of information or situations that can increase the 

dissonance (Festinger, 1957; Harmon-Jones & Mills, 2019, p. 3). This motivation may 

lead to adverse health outcomes and behaviours, such as mental health problems, drug 

use, and eventually lead to chronic health conditions and poor health. 

1.6. Minority Identity and Vulnerabilities 
 

Epidemiological research on syndemic factors affecting sexual minority 

populations have been extensively studied. Syndemic conditions, which refers to a 

“synergy” among certain harmful social and physical conditions which are at play 

simultaneously to augment disease burden of a population (Singer, 2009). In majority, 

syndemic framework has been applied to predict HIV and ITS acquisition among MSM. 

For example, psychosocial conditions such as sexual childhood abuse and internalized 

homophobia (Chuang et al., 2021), depression and victimization (Chakrapani et al., 

2017), heavy alcohol use and polydrug consumption (Mimiaga et al., 2015), have been 

associated with increased HIV-related sexual risk behaviour among MSM. Similarly, 

syndemic framework has also been applied to other sub-populations from sexual 

minorities. In a study, co-occurring syndemic conditions such as heavy episodic drinking, 

marijuana use, ecstasy use, hallucinogen use, depressive symptoms were associated with 
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sexual orientation discrimination among young sexual minority women (Coulter et al., 

2015). Likewise, other studies also have focused on the influence on syndemic on health-

disparities among gender minorities (i.e., trans populations) (Chakrapani, 2019; Reisner 

et al., 2016).  

As it will be discussed in the next chapters of this dissertation in greater detail, 

sexual minorities suffer from a number of different syndemic conditions that widens the 

health disparities across gender identities, sexual identities, and contexts. Among these 

numerous conditions, which are also the main focus of the subsequent chapters, far greater 

prevalence rates of substance use and substance use problems, mental health problems, 

and sexual risk behaviour and HIV and STI infections exists. These three syndemic 

conditions are introduced briefly in this chapter.  

1.6.1. Substance Use  
 

It is extensively documented that sexual minorities are at disproportioned risk 

of substance use (Demant et al., 2016; Duncan et al., 2019; Schuler et al., 2018, 2019) 

and substance use disorders (Kerridge et al., 2017; Tucker et al., 2008). Early substance 

use initiation (Schuler & Collins, 2019; Sönmez & Palamar, 2022a) and higher life-time 

rate for illicit drug use among LGB youth is also prevalent when compared to 

heterosexual youth (Newcomb et al., 2014). The disparities between sexual minorities 

and heterosexuals in substance use outcomes often attributed to minority stressors 

(Goldbach et al., 2014).  

Heterogeneity of substance use behaviours within sexual minorities is well-

established. Previous research suggest that substance use behaviours vary according to 

gender and sexual identity (Schuler et al., 2019). For example, among a representative 

sample from the 2015 National Survey on Drug Use and Health (NDSUH), Medley et al. 

(2015) documented that while gay and bisexual men had reported higher prevalence of 

using inhalants (i.e., amyl nitrate [poppers]), lesbian and bisexual women had reported 

higher prevalence of using ecstasy and MDMA. Similarly, it is well-documented that 

bisexual-identified individuals are at greater risk of substance use behaviours, including 

increased prevalence of marijuana (Schuler et al., 2019), hallucinogens (Schuler et al., 

2019), inhalants (Le et al., 2020), and stimulants (Philbin et al., 2020), when compared 

to heterosexuals. Thus, it is important to consider substance use disparities across and 

within sexual identities in studying health-related outcomes concerning this population.  
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1.6.2. Mental Health 
 

Abundance of literature has linked LGB identity and problems related to 

mental health. It has been documented that, compared to their heterosexual counterparts, 

LGB individuals are at greater risk of mental health disparities (see Mongelli et al. [2019] 

for a review of 62 papers), including depression (McLaren et al., 2007) and anxiety (A. 

Jones et al., 2017). LGB individuals are most likely report mental health problems due to 

several reasons. Based on minority stress theory, it is plausible to expect that exposure to 

stressors, such as identity concealment (Pachankis et al., 2015), internalized 

homonegativity (Lozano-Verduzco et al., 2017; Rosser et al., 2008), and discrimination 

(Lee et al., 2016), can lead to mental illness. Factors such as depression and substance 

use have also been showed to be a correlate of suicidality (Lourie & Needham, 2017; 

Talley et al., 2015). Suicide continues to be one of the leading causes of death in the US 

(Hedegaard, 2021) and previous research showed that LGB individuals are 

disproportionately affected by suicidality (Guz et al., 2021; Hottes et al., 2016; Miranda-

Mendizábal et al., 2017; Quarshie et al., 2020). Similarly, study of Sönmez & Palamar 

(2022b) showed that the self-reported suicidal thoughts, suicide plans, and suicide 

attempts increased among LGB individuals between 2015 and 2019. Therefore, based on 

the empirical evidence, understanding mental health vulnerabilities disproportionately 

experienced by sexual minorities is important in any study framed around this population.  

1.6.3. Sexual Risk Behaviour and Disease Risk 
 

Sexual minorities, especially MSM, are disproportionately affected by 

HIV/AIDS and other sexually transmitted diseases (STD). In the US (2019; 69%, 

(Diagnoses of HIV Infection in the United States and Dependent Areas, 2019, 2021) and 

the European Economic Area (2019; 38.7%, (European Centre for Disease Prevention 

and Control & World Health Organization, 2020), sex between men remains the 

predominant mode of HIV transmission. Similarly, prevalence of other STDs, such as 

human papillomavirus (HPV), syphilis (de Voux et al., 2017), and gonorrhoea (Stenger 

et al., 2017), are alarmingly high among MSM. Sexual transmission risk of HIV and other 

STD infection among MSM is associated with multiple individual, social, and structural 

factors. Previous research have pointed to the inconsistent results regarding individual-

level variables, such as IH (Newcomb & Mustanski, 2010; Puckett et al., 2017) and 
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substance use (P. Fernández-Dávila & Zaragoza Lorca, 2009; Folch et al., 2006; 

González-Baeza et al., 2018; Ross et al., 2001), influencing sexual risk behaviour among 

MSM. Furthermore, recent medical developments such as Pre-exposure prophylaxis 

(PrEP), which is a promising preventive tool in the fight against HIV (Grant et al., 2010; 

Keller & Smith, 2011), or antiretroviral therapy (ART), which is  a combination of 

medications used to treat the HIV virus (Trickey et al., 2017), may have change the 

meaning of “risky” sex. Indeed, based on the recently emerging scientific evidence and 

erratic nature of individual-level factors, the ways in which one can engage in safer sex 

is continuously changing.  

1.6.4. Synergy of Syndemic Conditions  
 

Evidence suggested a link between substance use and sexual risk taking. In 

the recent years, growing body of literature have documented that gay and bisexual men 

(GBM) are engaging in polydrug use in the context of sex, a phenomenon known as 

“chemsex”. GBM are at greater risk of illicit drug use (Cochran et al., 2004; Hickson et 

al., 2010) and illicit drug use in the context of sex has been linked to sexual risk behavior 

and HIV infection among GBM (Halkitis, 2005; Vosburgh et al., 2012). Drug use and 

sexual risk behaviour were also frequently associated with poorer mental health (Halkitis 

et al., 2005; Rosario et al., 2011). Therefore, it is important to consider a syndemic 

framework to be able to grasp the simultaneity of factors associated with each other 

affecting health disparities further.  

1.7. Coping Responses (AKA Community Resilience)  
 

Briefly, I believe that it is important to note that, in consistency with general 

stress theories, sexual minority stressors and previously mentioned vulnerabilities can 

lead to coping responses as a way of avoidance and attempt to reducing adverse outcomes 

(Meyer, 2015). It has been documented that at the times of mentally detrimental events, 

LGB individuals are likely to cope with substance use (Boyle et al., 2017). Similarly, at 

the times of severe state neglect of HIV crisis, responsibility for the community through 

self-care and auto-education has developed among sexual minorities (Webber, 2018). 

Coping strategies for sexual minorities, in other words, community resilience, is 

associated with personal acceptance of sexual and/or gender identity as a minority and 
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affiliation with the LGBT community (Meyer, 2015) and it can help overcome inter-

personal health disparities. Thus, it is the aim of this dissertation to consider self-identity 

acceptance, community belonging, and coping mechanisms within framing each 

chapter’s objectives and discussions.  

1.8. Use of MSM throughout this study 
 

In the first two research included in this chapter, we are using the term men 

who have sex with men with the abbreviation of MSM. This term has been widely used 

in the HIV literature since the 1990s because of medical needs (Dowsett, 1990; Young & 

Meyer, 2005). In an epidemiological perspective, terms that avoided social constructions 

and culture-related identity connotations are favoured because then researchers could 

focus on behaviour that may lead to disease risk instead of identities (Herek & Capitanio, 

1993). This approach, of course, has faced a double-edged sword. On one hand, 

employment of such a term has led to a consensus that it diminished the stigmatizing role 

of associating identities with diseases (i.e. gay identity as a risk factor for HIV/AIDS), 

which made researchers to act in favour of this using this term (Herek & Capitanio, 1993). 

On the other hand, holist researchers have criticised the use of this term as “reductionist”, 

since it may cause that those outside the community of MSM to view those men as 

“issues” rather than as human beings whose life choices include a set of behaviours (Khan 

& Khan, 2006). Furthermore, social construction perspective suggests that sexualities are 

mere products of social processes, which could not be assumed to align on identity, 

behaviour, and desire at all times given. While this perspective is useful in not 

homogenizing individuals in identity groups, it does not meet the current public health 

needs. Considering both perspectives, we are prioritizing epidemiological needs, which 

may be considered as forcing a conceptual shift in public health studies from identity-

based to behaviourally based notions of sexuality, so that we can better target who bears 

greater HIV disease risk. Therefore, we focus on MSM as a risk category in the first two 

chapters of this study.  

1.9. Sexual minorities in context: the cases of Spain, Turkey and 
the United States 

 

To be able to better understand the health-related disparities experienced by sexual 

minorities, whether based on sexual minority stressors or cognitive dissonance, it is 
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important to bear in mind what sort of political, demographical and cultural environment 

the countries included in the analysis are located in regarding LGBT rights. In this section, 

I present brief discussions on the environments sexual minorities live in different 

contexts, specifically Spain, Turkey, and the United States (US), and explain why these 

three cases are chosen to be included in the analysis.  

1.9.1. Spain 
 

Although homosexuality was highly illegal under the Franco regime, the LGBT 

movements have come a long way in Spain after the overturn of this rule by Spanish 

Kingdom in 1979. Especially since the legalization of same-sex marriage in Spain in 

2005, Spain is considered to be one of the most accepting contexts towards sexual 

minorities. According to the Pew Research Centre’s Spring 2019 Global Attitudes 

Survey, 89% of the Spanish population have reported that homosexuality should be 

accepted by society (Poushter & Kent, 2020).  

But if something makes Spain an important and crucial context in studying is the 

relatively high prevalence of HIV and STDs among key populations, such as people who 

inject drugs (PWID) (European Monitoring Centre for Drugs and Drug Addiction., 2019; 

Saludes et al., 2017), male and trans women sex workers (Saludes et al., 2017), and MSM 

(Mirandola et al., 2018). Among many explanations, the high prevalence of HIV infection 

among MSM in Spain can be partially explained by high prevalence of chemsex practices 

among this population.  

Gay, bisexual and other men who have sex with men (GBMSM) is observed to be 

situated in circles where drug is, to some extent, normalized within sexual contexts and 

this is associated with increased sexual risk behaviours (Folch et al., 2015; Halkitis & 

Singer, 2018). Chemsex is the intentional use of any drug that is available for sexual 

intercourse over a long period of time, which can last from several hours to several days 

(Van Hout et al., 2019). In Spain, this phenomenon is commonly referred as “chills;” or 

“colocón;” among participants (D. P. Fernández-Dávila, 2016). Although it is hard to pin 

down the current prevalence, studies found that 6 to 8% of MSM in Spain had reported 

using stimulant drugs to make sex more intense or last longer in the last four weeks 

(European Centre for Disease Prevention and Control. et al., 2019). Specifically, results 

from a multi-site MSM survey showed that more than half of MSM in Barcelona (55.5%) 

had reported using any substances, and 4.5% reported using chemsex drugs during their 
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last sexual encounter (Rosińska, 2018). Drugs commonly used within chemsex practices 

include: 3,4-methylenedioxy-N-methylamphetamine (MDMA, or ecstasy) (Folch et al., 

2015), methamphetamine (crystal meth) (Semple et al., 2002), gamma-hydroxybutyrate 

(GHB) and gamma-butyrolactone (GBL) (Drevin et al., 2021), erectile dysfunction drugs 

(Giorgetti et al., 2017) and ketamine (Mor et al., 2008). Unlike other drugs commonly 

used among MSM in the nightlife club scenes (Halkitis & Palamar, 2008), drugs 

commonly used at Chemsex sessions indeed are sexually arousing and disinhibit in their 

nature (Semple et al., 2002), which puts these men at risk of sexual risk behaviour (P. 

Fernández-Dávila & Zaragoza Lorca, 2009).  

Overall, current cultural and political characteristics of Spain regarding sexual 

minority rights, relatively high prevalence of HIV and other STD infections among key 

populations, especially among MSM, and high levels of sexualized substance use among 

MSM make this context important for further investigation.  

1.9.2. Turkey 
 

Republic of Turkey was first established as a secular country back in the 1923, 

however, current rise of elitist pro-Turkish nationalists alongside with religious 

conservatism have changed the political, cultural, and inter-personal domains 

dramatically. In the contemporary Turkey, same-sex relationships are not criminalized by 

law but there are no anti-discrimination laws that protect the well-being of sexual 

minorities (Engin, 2015) which results in exposure to hate crimes and discrimination at 

many levels simultaneously (Engin & Özbarlas, 2021).  

The lack of protection and support for sexual minority rights at different 

macro-levels in Turkey has been documented. Macro-level analysis of four representative 

party debates conducted by Engin (2015) has shown that the majority of Turkish 

representatives are not in favor of sexual minority rights. Similarly, in a 2015 poll, 27% 

of the surveyed population was in favor of same-sex marriage and 19% was in favor of 

civil unions instead, and 25% was against any kind of same-sex partnership type and 29% 

did not know which option to choose (Ipsos, 2015). In the lack of protection against distal 

and structural sexual minority stressors, political and social environment in Turkey 

regarding sexual minorities make this context an important and interesting one for 

studying further.  
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There is only a handful of empirical evidence regarding the relationship 

between sexual minority identity and personal and social outcomes in the Turkish context. 

Among those few, in one study among 15 self-identified homosexual students in Turkey, 

Bakacak & Ōktem (2014) documented that hiding one’s sexual identity by disguise and 

distancing oneself was a major strategy employed by students to manage experienced 

heterosexism in daily life. As discussed before, concealing one’s sexual identity was 

found to be a determinant of several health-related adverse outcomes (Quinn & Chaudoir, 

2009; Smart & Wegner, 2000; Ullrich et al., 2003). Likewise, recently emerging evidence 

on discriminatory experiences at workspaces by sexual minority employees suggests that 

discrimination based on sexual orientation is diffused through a plethora of work 

environments (Bilgehan Ozturk, 2011). For example, in a study interviewing 20 

individuals from NGOs to explore the inclusion and exclusion of LGBTs at their work 

spaces, the hardship faced by LGBT individuals to thrive in both public and private 

sectors because of high discrimination faced (Aydin & Ozeren, 2020). Not surprisingly, 

internalization of negative societal attitudes among sexual minorities in Turkey is also 

common. A meta-analysis of 35 studies regarding internalized homonegativity in among 

sexual minorities in Turkey has shown that IH to be common among study respondents 

and levels of IH were associated with depression, anxiety, and low self-esteem (Orta & 

Camgöz, 2018). More specifically, a study found that among 210 homosexual or bisexual 

men, 21.9% of men had reported IH and high levels of IH was associated with daily 

alcohol consumption (Yalçinoglu & Önal, 2014).  

Overall, current political and social environment in Turkey negatively effects 

sexual minorities’ well-being (Güney et al., 2004) and the lack of empirical evidence 

regarding this population highlights the need for future research (Orta & Camgöz, 2018).  

1.9.2.1. Epidemiology of HIV/AIDS in Turkey 
 

One of the major issues concerning the epidemiology of HIV/AIDS in Turkey 

is the uncertainty regarding the number of people living with HIV (ECDC, 2015). There 

is estimated to be a total of 24,543 people living with HIV in Turkey in 2020 (ECDC, 

2021). While in the recent reports it has been documented that majority of HIV 

transmission occurred through heterosexual contact and secondly by transmission among 

MSM, 59% of the HIV transmission was via an unknown transmission mode (ECDC, 

2021). Empirical studies documenting epidemiological profile of new HIV infections 
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showed the increasing trends in the number of newly diagnosed men identifying as MSM 

(Erdinc et al., 2020).  

Correspondingly, people living with HIV (PLWH) in Turkey suffers from 

high levels of discrimination and stigma due to their HIV serostatus. Among the few 

studies including PLWH in Turkey, a study found that 23% of the respondents have 

reported being gossiped about after their positive diagnosis (Gökengin et al., 2017). 

Likewise, among the 30% who had lost their jobs in the past-year, 47% reported that they 

have lost their job due to their HIV diagnosis, and, 39% and 35% reported being 

discriminated by their employers and health care professionals respectively (Gökengin et 

al., 2017). Being discriminated by health care professionals may not be surprising due to 

insufficient and incorrect knowledge of HIV transmission reported by nurses in another 

study from Turkey (Koç et al., 2017). This study also showed that the insufficient 

knowledge regarding HIV transmission among nurses was also associated with negative 

attitudes towards patients with HIV/AIDS (Koç et al., 2017).  

Epidemiological and social environment regarding HIV/AIDS transmission 

and PLWH portrays Turkey as an important case to, first, produce much needed empirical 

evidence to contribute epidemiological research in the country, and second, delineate 

future research areas to be studied.  

 

1.9.3. The United States  
 

Until 1962, all 50 states of The United States (US) criminalized same-sex 

sexual activity. Since then, LGBT rights movement gained momentum during the late 

1960’s which led to legalization of same-sex marriage across all 50 states in 2015. 

Between 2002 and 2019, the acceptance of homosexuality has increased from 51% to 

72% according the Pew Research Centre’s Spring 2019 Global Attitudes Survey 

(Poushter & Kent, 2020). Between 2012 and 2016, it has been shown that the proportion 

of Americans identifying as LGBT increased from 3.5% to 4.1%, with 7.3% of 

millennials (those who were born between 1980-1998) were identified as LGBT (J. M. 

Jones, 2021).  

With an increase in the numbers of LGBT acceptance and those who identify 

as LGBT, the prevalence of particular risks which disproportionately effects this 

population is also increasing. In the US, it is extensively documented that relative to their 
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heterosexual counterparts, lesbian, gay, and bisexual (LGB) individuals tend to have 

higher rates of psychoactive drug use (Schuler et al., 2019), especially regarding club 

drug use (Griffin et al., 2020; Kelly et al., 2006), and are at the risk of developing 

substance use disorder (Kerridge et al., 2017). Similarly, data from the US showed that 

LGB individuals are more likely to experience depression (Bostwick et al., 2014) and 

abuse (Chaudhry & Reisner, 2019). Correspondingly, LGB individuals in the US based 

datasets have shown to report greater suicidality when compared to their heterosexual 

counterparts (Guz et al., 2021; Miranda-Mendizábal et al., 2017; Sönmez & Palamar, 

2022b). Thus, high prevalence of these important variables characterizes the US as an 

important context to study adverse health-related outcomes concerning sexual minorities. 

Another important characteristic to note is that the US provides a unique 

opportunity to study health-related disparities among sexual minorities as there is an 

abundance of available data including participant’s sexual orientation, especially in the 

periodic prevalence surveys (Baams et al., 2015). Data availability allows us to be able 

to conduct methodologically sound research, which is important to do so given the lack 

of data related to sexual minorities in many contexts (Vrangalova & Savin-Williams, 

2014).  

1.10. Research Questions and Aims 
 

As abovementioned, although there has been an increase in the well-being of 

sexual minorities over the last decade, health-related disparities among LGB individuals 

still exists. The holistic objective of this dissertation is to determine whether and how 

particular individual level variables are associated with adverse health-related outcomes 

in diverse samples from different contexts. In order to comply with this holistic objective, 

below I present each chapters’ specific research questions and aims. All chapters are 

based on analysed conducted with cross-sectional data. Chapter 2 and 3 utilizes the 

European Men Internet Survey (EMIS) Data from Spain and Turkey and a methodology 

of structural equation modelling has been utilized. In Chapter 4 and 5, I analyse six-year 

pooled cross-sectional data from National Survey on Drug Use and Health from the US. 

Chapter 4 is based on analysis from logistic regression and Chapter 5 has a methodology 

of structural equation modelling.  

In Chapter 2, we are investigating how internalised homonegativity (IH) is 

associated with the number of non-steady male partners with condomless intercourse (as 
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a proxy of sexual risk behaviour [SRB]), among a sample of men who have sex with men 

(MSM) (N=3436) in Spain who bear intrinsic HIV risk. Second, we examine mediating 

effects of HIV/PrEP knowledge and substance use during sex on this relationship. Our 

main research questions are; “How does internalised homonegativity influences sexual 

risk behaviour?” and “Do HIV/PrEP knowledge and substance use during sex mediate 

the relationship between internalised homonegativity and sexual risk behaviour?” 

In Chapter 3, we take a comparison approach for the research questions 

asked in the Chapter 2, and we compare how IH is associated with SRB among MSM in 

Spain and Turkey. Our main research questions are; “Does the effect of internalised 

homonegativity on sexual risk behaviour vary across contexts?”, “Do HIV/PrEP 

knowledge and substance use during sex mediate the relationship between internalised 

homonegativity and sexual risk behaviour across different contexts?  

In Chapter 4, I aim to discover the association between sexual identity-

attraction discordance and self-injurious thoughts and behaviours (SITBs), namely 

suicidal thoughts, suicide plans, and suicide attempts among males in the United States 

(US). I use the most recent six waves of data from National Survey on Drug Use and 

Health (NSDUH, 2015-2020). This chapter’s main research questions are; “Is sexual 

identity-attraction discordance associated with SITBs?” and “Does the effect of sexual-

identity discordance vary across sexual identities?” 

In Chapter 5, I investigate the relationship between sexual identity, early 

substance use imitation (prior to age 14), and alcohol and drug abuse and dependence 

later in life. Using the most recent six waves of data from NSDUH, I aim to dismantle, 

firstly, whether or not gay, lesbian, and bisexual identity is associated with early initiation 

of cocaine, ecstasy, methamphetamine, inhalants, marijuana, and alcohol; secondly, 

whether early initiation of these drugs is associated with alcohol and drug abuse and 

dependence later in life. Lastly, I examine whether or not early initiation mediates the 

relationship between sexual identity and drug dependence later in life. Thus, the main 

research questions of this chapter are the following: “Does sexual orientation associate 

with early substance use initiation?”; “Does early substance initiation associate with 

alcohol and drug dependence later in life?”; and “Does early substance use initiation 

mediate the relationship between sexual identity and alcohol and drug dependence later 

in life?”  



 

 39 

1.11. Contributions  
 

The relationship among sexual minority identity and substance use, sexual 

risk behaviours, disease risk, and mental health have been documented extensively. Many 

of the previous work in this area focused on (1) bivariate associations between variables 

controlled for certain characteristics, (2) focused on a single country, or (3) focused on a 

conceptualization of traditional binary sexual identity. With each chapter, this dissertation 

aims to fill at least one of these gaps in the literature. Below, I provide a summary of the 

detailed contributions, separately for each chapter. 

Second Chapter – The main aim of this chapter is to examine the mediator 

role of HIV/PrEP knowledge and substance use during sex on the relationship between 

IH and sexual risk behaviour. As previously mentioned, HIV sexual transmission risk 

among MSM depends on multiple factors (Baral et al., 2013). Previous evidence on the 

relationship between IH and sexual risk behaviour point to inconsistencies (Newcomb & 

Mustanski, 2010), which suggests the potential existence of mediator variables 

(Kashubeck-West & Szymanski, 2008). Therefore, it is the contribution of this chapter to 

fill this gap by examining the role of possible two mediator variables that affect the 

relation between IH and sexual risk behaviours. Furthermore, the data analysed for this 

chapter includes the largest sample of MSM from Spain.  

Third Chapter - In the third chapter, we re-constructed the structural 

equation modelling (SEM) from the second chapter and estimated it across countries 

(Spain and Turkey) using a multigroup SEM, which leads to particular distinct results 

that allow us to compare latent variables across context. Therefore, in the third chapter, 

we use the same dataset from Spain to be able to make scientific comparison between 

dataset from Turkey, and for the purposes of reliable comparison across contexts and 

studies; we did not modify how the variables and methodology from Spain has been 

constructed. We have successfully acknowledged the paper in our manuscript and we 

state the following in our manuscript: “We employed a similar structural model developed 

in the study of Sönmez et al. (2021).” Likewise, EMIS study has been conducted in both 

contexts with a similar methodology; therefore, explaining this has led to overlaps in both 

papers. 

The third chapter makes substantially contributions to the research field that 

second paper did not. First and foremost, to our best knowledge, our paper is the first to 

investigate the influence of internalized homonegativity on sexual risk behaviour in 
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Turkey and on a large sample including men who have sex with men in Turkey, a country 

with very limited research on the field. Second, our paper makes comparisons of Spain 

and Turkey regarding meanings of risky sex and its evolution within different contexts 

and makes a substantial contribution by comparing two contexts that differs in terms of 

previous exploration on the topic vastly. We believe that a study only focusing on Turkey 

instead of a comparison between contexts based on a previously published paper would 

not provide a contribution to this extent. Lastly, our paper provides an elaborate 

methodological example for future studies. In our paper, we provide an extensive 

methodological development where we explain how we constructed a previously 

published SEM (from our previous paper) into a multigroup SEM step-by-step and how 

we established reliability of variances across countries. This methodological development 

presents as a blueprint for future studies.  

Fourth Chapter – Suicide still is one of the common leading causes of death 

in the US (Hedegaard, 2021) and LGB populations are disproportionately affected from 

self-injurious thoughts and behaviours (SITBs) (Guz et al., 2021; Miranda-Mendizábal et 

al., 2017). While the link between sexual identity and SITBs has long been established, 

only a few studies investigated the relationship between sexual identity-attraction 

discordance (i.e. identifying as heterosexual but only reporting same-sex behaviour) and 

SITBs. Furthermore, studies that focused on sexual identity-attraction discordance 

usually focused on women and over-simplification of concordant-discordant identity and 

attraction  (Vrangalova & Savin-Williams, 2014). Therefore, this chapter has three main 

contributions. Firstly, it examines the relationship between sexual identity-attraction 

discordance and SITBs; second, it provides analysed within samples of men and women; 

third, it analyses sexual identity-attraction within each sexual identity (i.e. only among 

bisexual identified individuals).  

Fifth Chapter – Certain LGB sub-populations are at risk of early substance 

use initiation (Sönmez & Palamar, 2022a) and early substance use initiation has been 

associated with substance use dependence later in life (Douglas et al., 2010). Similarly, it 

has been documented that LGB individuals are more likely to develop substance 

dependency (Cochran et al., 2004; McCabe et al., 2009b). However, no study has 

examined the possible mediator role of early substance use initiation on the relationship 

between sexual identity and substance dependency later in life. It is the aim of this chapter 

to provide evidence whether or not early substance use initiation mediates this 

relationship. 
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Overall contribution of the dissertation – The first and foremost contribution 

of this Ph.D. dissertation as a whole is the socio-epidemiological nature of the scientific 

research included in the following chapters1. Second, the said chapters of this 

dissertation examine important public health concerns which are disproportionately 

experienced by either LGB populations as a whole or sub-population from this group. 

Therefore, results and discussions of these articles can help reducing public health 

inequities concerning LGB populations. Third, scientific chapters of this dissertation 

focus on three different contexts, namely, Spain, Turkey, and the US, which are 

inherently distinct from one another in terms of current social and epidemiological 

needs, availability of data, and cultural and political environment. Discussion of results 

from three distinct context can help better contextualize current public health needs for 

prevention policies and future studies. 

 

 

 

 

 

 

 

 

 

                                                             
1 Which, to a certain extent, explains the format of the scientific articles included in 
this dissertation. While the all research is based on theoretical discussions, extended 
rationalization of theoretical development is omitted and replaced with strong 
methodological developments to predict inequities in health. The prioritized aim of the 
following articles is to, first, to incorporate the social experience of populations in the 
traditional etiological approach to public health, and second, publish in peer-review 
public health journals.  
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CHAPTER 2. Influence of Internalised Homonegativity on 
Sexual Risk Behaviour of Men Who Have Sex with Men in Spain 
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Abstract 
In a sample of men who have sex with men (MSM) (N=3,436) in Spain who 

bear intrinsic HIV risk, we investigated how internalised homonegativity (IH) is 

associated with the number of non-steady male partners with condomless intercourse (as 

a proxy of sexual risk behaviour). Using structural equation modelling (SEM), we 

examined the relationship between IH and sexual risk behaviour, and, mediating effects 

of HIV/PrEP knowledge and substance use during sex on this relationship. We found no 

direct association between IH and sexual risk behaviour, nor did IH influence substance 

use during sex. In line with our hypothesis, association between IH and sexual risk 

behaviour was significant when mediated by HIV/PrEP knowledge. We found that as IH 

increased, sexual risk behaviour decreased, because higher IH was associated with lower 

HIV/PrEP knowledge while higher HIV/PrEP knowledge was associated with increased 

non-condom use with non-steady partners. Substance use during sex was significantly 

associated with sexual risk behaviour. Our results emphasize the continuing importance 

of prevention strategies focused on behavioural changes and community level 

interventions, especially targeting substance use.  

 

Keywords: Internalised homonegativity, sexual risk behaviour, HIV 

knowledge, substance use, MSM, structural equation modelling  
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2.1. Introduction  
Forty years into the epidemic, sex between men remains the predominant 

mode of HIV transmission in the countries of the European Economic Area, accounting 

for 38.7% of all new HIV diagnoses in 2019 (European Centre for Disease Prevention 

and Control & World Health Organization, 2020). In Spain, 3,381 new HIV diagnoses 

were reported in 2017, with more than half (54.3%) of these in men who have sex with 

men (MSM) (Centro Nacional de Epidemiología, 2018). A recent bio-behavioural study 

conducted in 13 European cities showed that Barcelona (Spain) has one of the highest 

rates of HIV among MSM (Mirandola et al., 2018).  In addition to the spread of HIV, 

increasing numbers of sexually transmitted infections (STIs) have been reported in Spain 

after 2005 (Centro Nacional de Epidemiología, 2020).  

Sexual transmission risk among MSM is mediated by multiple social and 

structural factors that influence individuals’ sexual practices (Baral et al., 2013). These 

factors not only influence risk behaviours, but also directly limit options for accessing 

prevention services for HIV and other STIs and jeopardise prevention efforts 

(Andrinopoulos et al., 2015; Velter et al., 2015). Meyer (2003) developed the minority 

stress model, which refers to the “excess stress to which individuals from stigmatized 

social categories are exposed as a result of their social, often a minority, position”, and 

which may partly explain behaviours that increase HIV transmission risk, such as 

substance use and condomless sex (Meyer, 2003). Internalised Homonegativity (IH), 

defined as negative feelings about one's homosexuality (Herek, 2004), is the product of 

social and political stigma and bias instead of a response which stems from within 

individuals. IH is one of the minority stressors that has been expanded upon in Meyer’s 

(2003) minority stress model, and has a documented damaging effect on the mental health 

and well-being of sexual minorities (Newcomb & Mustanski, 2010a). However, 

inconsistent research results point to uncertainties about the extent to which IH influences 

engagement in sexual risk behaviours (Newcomb & Mustanski, 2010a; Puckett et al., 

2017). In Catalonia, an autonomous community of Spain, previous research among gay, 

bisexual and other MSM found that IH was an independent predictor of sexual risk 

behaviours (SRB). This has also been shown for European (Berg et al., 2015) and non-

European countries (Ross et al., 2013). However, other studies have not found significant 

associations between IH and SRB (Dudley et al., 2004; Kashubeck-West & Szymanski, 

2008a). These inconsistencies on the literature may reflect, in part, the existence of 
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potential mediating variables that affect the relation between IH and sexual risk 

behaviours (Kashubeck-West & Szymanski, 2008a; Newcomb & Mustanski, 2010b).  

Similar inconsistent research results exist regarding the relation between IH 

and drug use. Some researchers found that IH was associated with higher levels of drug 

use, whereas others found either no significant relation with drug use or negative 

associations (Puckett et al., 2017; Ross et al., 2001). The effect of sexualized drug use on 

SRB has also been studied extensively. Previous studies in Spain found evidence that a 

higher prevalence of drug use consumption was associated with a higher prevalence of 

condomless anal sex or sex with multiple partners (Fernández-Dávila & Zaragoza Lorca, 

2009; Folch et al., 2006, 2010; González-Baeza et al., 2018).  

Men with high level of IH are less likely to be involved in the gay community 

and likewise more isolated from getting informed about HIV prevention and risk 

reduction programs. Among 569 gay and bisexual men (Huebner et al., 2002) found that 

IH was negatively associated with the number of HIV-related services that these men 

were aware of. Further, of the 443 MSM who had heard about at least one service, IH was 

not a significant predictor for participation in these services, when controlled for 

education levels. Therefore, high IH was a barrier for men to be aware of these services 

in the first place. On the other hand, the results of the 2010 wave of EMIS among more 

than 144,000 MSM across 38 countries in Europe provide evidence that IH was positively 

associated with less knowledge about HIV and HIV testing (Berg et al., 2013). Likewise, 

in a sample of substance using HIV-negative and unknown status gay and bisexual men 

in New York City, it was found that community connection was protective against sexual 

risk and drug use, especially among younger men (Lelutiu-Weinberger et al., 2013). 

Previous research also documented that IH can hinder gay men’s connection to the gay 

community (Goldbach et al., 2015; Moody et al., 2018), which can, in part, explain a 

possible link between IH and SRB, through a lack of gay community acculturation and 

where the targeted information is available for gay and bisexual men (Williamson, 2000). 

An improved understanding of the impact of critical factors that mediate the 

relation between IH and SRB would be important in general, and in Spain specifically, in 

order to tailor community services to those MSM with higher levels of IH and in turn at 

higher risk of HIV infection. Therefore, using structural equation modelling (SEM), our 

study aimed to disentangle the possible influence of drug use and knowledge regarding 

HIV and PrEP on the relation between IH and SRB in a national sample of MSM living 

in Spain and recruited online. We had three hypotheses. First, we tested the ‘IH will be 
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positively associated with sexual risk behaviour (SRB)’ hypothesis. As abovementioned, 

we argue that inconsistencies in previous research regarding the relationship between IH 

and SRB may reflect particular roles of mediator variables, such as frequency of sex under 

the influence of substances and HIV/PrEP knowledge. Thus, we tested our second and 

third hypotheses; HIV/PrEP knowledge will strongly mediate the relationship between 

IH and SRB’ and ‘sex under the influence of substances will strongly mediate the 

relationship between IH and SRB.’ 

2.2. Methods 
 

2.2.1. Sample and Data  
We used data from the 2017 wave of the European MSM Internet Survey 

(EMIS-2017). The detailed methods have been reported elsewhere (Weatherburn et al., 

2020). In summary, EMIS-2017 was a 33-language, internet-based, self-completion 

survey for men living in Europe who have sex with men and/or are sexually attracted to 

other men. No financial incentives were given to participants; no personal identifying 

information (including IP addresses) were collected. More background information is 

available at www.emis2017.eu. The sub-sample of MSM living in Spain consisted of 

10,652 respondents, including men living in the autonomous provinces of Canarias, 

Ceuta, Melilla (geographically outside Europe) as well as men living in the Principality 

of Andorra (but not in the British Overseas Territory of Gibraltar), with 92.1% using the 

Spanish (Castilian) version of the survey (no other co-official languages of Spain, such 

as Catalan/Valencian, Galician, or Basque were offered). Recruitment occurred through 

trans-national dating apps (Grindr accounted for 48% of recruits living in Spain, 

PlanetRomeo for 19%, SCRUFF, GROWLr, RECON, Gaydar, Hornet, and 

Manhunt/Jack’d, collectively for 11%) , through national partners via websites (16%) and 

social media (1%) (Ministerio de Sanidad, 2020).  

The Short Internalised Homonegativity Scale (SIHS) was randomly 

distributed to half of respondents (N=5,310) of which 4,632 answered all SIHS items. 

This random distribution has been done to avoid losing participants because of asking too 

many questions. MSM who did not provide answers to all seven items were excluded. 

We also excluded 583 HIV-diagnosed MSM who reported having undetectable viral load, 

and 78 PrEP users, because condomless anal intercourse among men with undetectable 
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viral load or using PrEP does not bear any intrinsic HIV risk. The analytic sample thus 

consists of 3,436 MSM living in Spain. 

2.2.2. Measures  
 

Internalised homonegativity - To assess IH, we used the 7-item SIHS (Berg 

et al., 2013; Tran et al., 2018). This term was defined by Ross and colleagues (Berg et al., 

2013), and the construct of IH commonly refers to internalization of homophobic attitudes 

within lesbian, gay, and bisexual individuals (Newcomb & Mustanski, 2011), thus an 

attachment of external homonegativity (often incorrectly referred to as ‘homophobia’) to 

the sense of self (Malyon, 1982; Stein & Cohen, 1986). EMIS-2017 participants answered 

7 items on a 7-point disagree-agree (with does-not-apply) scale. These items were “social 

situations with gay men make me feel uncomfortable”; “homosexuality is morally 

acceptable to me”; “even if I could change my sexual orientation, I wouldn't”; “I feel 

comfortable in gay bars”; “I feel comfortable being seen in public with an obviously gay 

person”; “I feel comfortable being a homosexual man”; “even if I could change my sexual 

orientation, I wouldn't”. The validity and reliability of SIHS were also confirmed across 

38 European countries, with multigroup validation for 7-item scale fit indices showing 

good fit to data from 38 country groups (CFI=0.982, TLI=0.983, and RMSEA=0.032) 

(see, Tran et al. (2018) for further statistics).  

Sexual Risk Behaviour (SRB) – SRB of the respondents was assessed with 

a single question: “how many non-steady male partners have you had intercourse without 

a condom with in the last 12 months?” Here, participants were informed that non-steady 

partners mean “men you have had sex with once only, and men you have sex with more 

than once but who you don’t think of as a steady partner (including one-night stands, 

anonymous and casual partners, regular sex buddies)”. The possible answer options for 

this question in the survey ranged from 0 to 15; with numbers 0 to 10 equivalent to their 

values, and numbers 11 to 15 indicating 11–20, 21–30, 31–40, 41–50, and more than 50 

partners respondents had condomless intercourse with. We recoded this variable into 

seven categories: 0; 1; 2–5; 6–10; 11–20; 20–50; and more than 50. Previous research on 

SEM have shown that an outcome latent variable with at least seven categories is 

favourable for robust outcomes (Martens, 2005; Raykov et al., 1991; Weston & Gore, 

2006). We would like to highlight that our definition of the risk behaviour is related to 

HIV risk and does not relate directly to other STIs.  
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HIV/PrEP Knowledge – To construct the HIV/PrEP knowledge latent 

variable, two measures were used: HIV knowledge and PrEP knowledge. HIV knowledge 

was constructed from seven items, assessed with a 5-point knowledge response set, with 

possible answers including “I do not believe this”, “I wasn’t sure about this”, and “I knew 

this already”. These items were “AIDS is caused by a virus called HIV”; “if someone 

becomes infected with HIV it may take several weeks before it can be detected in a test”; 

“you cannot be confident about whether someone has HIV or not from their appearance”; 

“there is a medical test that can show whether or not you have HIV”; “There is currently 

no cure for HIV infection”; “HIV infection can be controlled with medicines so that its 

impact on health is much less”; “a person with HIV who is on effective treatment (called 

‘undetectable viral load’) cannot pass their virus to someone else during sex.” PrEP 

knowledge included three items assessed with the same response set: “Pre-Exposure 

Prophylaxis (PrEP) involves someone who does not have HIV taking pills before as well 

as after sex to prevent them getting HIV”; “PrEP can be taken as a single daily pill if 

someone does not know in advance when they will have sex”; “If someone knows in 

advance when they will have sex, PrEP needs to be taken as a double dose approximately 

24 hours before sex and then at both 24 and 48 hours after the double dose.” Each of these 

10 items were recoded into a dummy variable, with value 1 indicating “I knew this 

already,” and value 0 indicating all the other answers. Then, we created an additive scale 

with these 10 items, ranging from 0 to 10. With each factual knowledge (I knew this 

already) of each question, respondents scored one point in the additive scale. 

Substance Use – We used six observed variables for the substance use latent 

variable, based on how long-ago respondents used substances in any context. The six 

substances (see table 1) were assessed with an 8-point recency scale, ranging from (1) 

“never” to (8) “in the past 24 hours” (after inverting the original scale). 

Sex Under the Influence of Substances (SUIS) – For this variable, the 

respondents were asked, “in the last 12 months, how much of the sex you’ve had with 

men has been under the influence of alcohol or any other drug?” The possible answers 

for this question ranged from (1) “none of it” to (7) “all of it”.  

 

2.3. Statistical Analysis  
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We use RStudio and the ‘lavaan’ package (Rosseel, 2012) to analyse the 

hypothesized structural equation model. Prior to the analysis, the data was checked for 

multicollinearity, missing data, departures from normality and distributions. 

Multicollinearity was not present. Missing data were handled with pairwise deletion. 

 

Figure 2.1. Hypothesized Structural Equation Model 

 

Circles represent latent variables. Rectangles represent observed (manifest) variables. e* represent errors of observed 

variables to be estimated. Dashed paths represent the direct relationship (Hypothesis 1) to be mediated between 

Internalised Homonegativity and sexual risk behaviour. IHS1…7: Seven internalised homonegativity scale items. 

Drug-1…Drug-5: Ecstasy (pill), ecstasy (powder), speed, GHB/GHL (gamma-Hydroxybutyric acid/Butyrolactone), 

and cocaine use recency scales (in this order). Refer to Table 1 for detailed summary of the variables.  

First, we examined descriptive statistics and correlation among variables 

used. Second, we estimated the confirmatory factor analysis (CFA) model. Finally, we 

estimated the hypothesized SEM presented in Figure 1. Since we will be testing mediation 

effects, we follow the study of Shrout & Bolger, (2002) and use bias-corrected bootstrap 

method for estimating our model. This estimation method allows interval estimated 

without relying on a distribution assumption. Bias-corrected bootstrap estimation adjusts 

for possible bias and problematic skewness, if any, in the bootstrap samples’ distribution 
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(Beaujean, 2014). Therefore, we estimated our SEM using a bootstrapped MLM 

estimator. The SEM had 16 observed variables, and 136 known parameters ((16*17) * ½ 

=136). The total number of unknowns were 36 and constitutive of; 4 covariances, 16 

factor loadings, 16 error variances. Thus, our model was over-identified with 100 (136-

36) degrees of freedom, and over-identification is a necessary factor in structural model’s 

fit to data (Weston & Gore, 2006).  

Proceeding to the structural model, we examine its fit to the data. Evaluation 

of the structural model’s fit to the data is not a simple procedure (Raykov et al., 1991), 

and there are no universally accepted fit indices (Raykov et al., 1991; Saris et al., 2009; 

Thoemmes et al., 2018; Weston & Gore, 2006). To assess our model’s fit to our data, we 

examine both global and local fit indices. We do not pay attention to the significance of 

the χ2 statistic, as in large samples (N>500) the χ2 is affected by sample size (Martens, 

2005; Raykov et al., 1991; Weston & Gore, 2006). Furthermore, χ2 test statistics and 

global fit indices are asymmetrically sensitive to different misspecifications (Saris et al., 

2009), thus we also look at the local fit indices; expected parameters change (EPC) and 

modification index (MI) test (Saris et al., 1987). These tests are done with examining the 

power of the EPC’s and significance of MI’s; whereas the combination of high-power 

EPC’s and nonsignificant MI’s indicate no misspecification, and the combination of low-

power EPC’s and significant MI’s indicate the misspecification of the parameter(s). 

For our SEM, we provide both unstandardized and standardized estimates of 

coefficients and errors. Unstandardized estimates do not depend on equal variances from 

our specific sample, therefore they serve as more generalizable estimates of the 

relationships (Grace & Bollen, 2005) and interpret the unstandardized coefficients of the 

estimates and errors of the hypothesized measurement model. 

 

2.4. Results 
 

In this section we provide results from our descriptive statistics, correlations 

matrix, CFA, and SEM. From Table 1, we see that possible scores for this scale ranged 

from 0 to 6, with higher scores indicating greater IH, and MSM in our sample had a mean 

score of 1.34 (SD=1.22). For SRB, out of 3,694 MSM 59.7% (N=2,205) reported no no-

steady partners that they had condomless sex with, while 0.5% (N=17) reported more 

than 50 partners in the last twelve months. In the HIV/PrEP additive scale, out of 3,838 



 

 70 

MSM in Spain in our sample 432 respondents has acquired a score of 10, and 3 has 

acquired a score of 0; the mean score was 7.15. Almost half of respondents (46.2%, 

N=1,717) reported no SUIS in the last twelve months, while a small portion reported 

almost all of it and all of it (4.74%, N=176).  

 

Table 2.1. Summary statistics of variables used 
     N  Percent   Mean - Median   SD-   IQR 

Variable      
Age  3,902  34.2   
Number of 
condomless non-
steady partners 
(SRB)  

3,694 - 0 - 0–1 

 0  2,205 59.69 - - - 
 1 574 15.54 - - - 
 2–5 688 18.62 - - - 
 6–10 96 2.60 - - - 
 11–20 77 2.08 - - - 
 20–50 37 1.00 - - - 
 50+ 17 0.46 - - - 
   - - - 
SIHS  
(range: 0–6) 

  1.348 1.22 - 

 IH1 3,902 - 1.612 1.917 - 
 IH2 3,902 - 1.711 2.011 - 
 IH3 3,902 - 1.624 1.934 - 
 IH4 3,902 - 1.661 1.909 - 
 IH5 3,902 - 1.049 1.645 - 
 IH6 3,902 - .426 1.257 - 
 IH7 3,902 - 1.355 1.971 - 
  
HPK Score  
(range: 1–10) 

 
3,838 

 
- 

 
7.145 

 
1.844 

 
 

  -    
SUIS 3,713 - Almost none of 

it  
- None of 

it – Less 
than half 

None of it 1,717 46.24 - - - 
Almost none of it 1,124 30.27 - - - 
Less than half 373 10.05 - - - 
About half 179 4.82 - - - 
More than half 144 3.88 - - - 
Almost all of it 119 3.20 - - - 
All of it  
 

57 1.54 - - - 

Substance Use      
Alcohol 3,897 - In the last 7 days - In the 

last 24h 
– In the 
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last 4 
weeks 

E (pill) 3,870 - Nevera - Never  
E (crystal) 3,873 - Never - Never 
GHB/L 3,874 - Never - Never 
Speed 3,872 - Never - Never  
Cocaine 3,871 - Never - Never 

Notes. SD, standard deviation; IQR, Interquartile Range; SRB, Sexual Risk Behaviour; SIHS, Short 

Internalised Homonegativity Scale. IHS1…7: Seven Internalised Homonegativity Scale items HPK, HIV/PrEP 

Knowledge Additive Scale; SUIS, Sex Under the Influence of Substances; GHB/L, gamma-Hydroxybutyric 

acid/Butyrolactone. a Median and IQR value for these substances were the response “never”. 

 

In Table 2 correlational analysis among main study variables is presented in 

order to examine the relationship between variables. Due to the nature of the variables 

used, some of them are highly correlated. For this reason, we use a p-value of .001 in 

order to reduce the possible Type I Error threat, following the study of Kashubeck-West 

& Szymanski (2008). From Table 2 we note that we did not find a relationship between 

IH and SRB, nor with each of the items of IH (except for the first item, IH1). On the other 

hand, we found that HIV/PrEP knowledge (r = .11) and SUIS (r = .18) were positively 

related to SRB, meaning that when these variables increased, SRB also increased. 

Similarly, more recent use of each substance was positively related to SRB, expect for 

alcohol. We will further test these relationships with using CFA and SEM.  
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Table 2.2. Pairwise correlations among main study variables 

Note: * significance shown at 0.001 level. 
SRB, Sexual Risk Behaviour, i.e. the number of condomless non-steady sex partners in the previous 12 months. SIHS, Short Internalised Homonegativity Scale. IH1...7, Internalised 
Homonegativity Scale Variables. HPK, HIV/PrEP Knowledge Scale. SUIS, Sex Under the Influence of Substances. E (pill/crystal), Ecstasy (pill/crystal). GHB/L, Gamma-Hydroxybutyric 
acid/Butyrolactone. 
 
 
 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) 

(1) SRB 1.000                 
(2) SIHS -0.049* 1.000                

(3) IH1 -0.065* 0.660* 1.000               

(4) IH2 -0.042* 0.536* 0.276* 1.000              

(5) IH3 0.004 0.733* 0.395* 0.284* 1.000             
(6) IH4 -0.050* 0.754* 0.386* 0.292* 0.571* 1.000            

(7) IH5 -0.044* 0.788* 0.438* 0.244* 0.491* 0.539* 1.000           

(8) IH6 -0.001 0.588* 0.300* 0.132* 0.336* 0.359* 0.534* 1.000          
(9) IH7 -0.024 0.665* 0.288* 0.186* 0.345* 0.386* 0.565* 0.361* 1.000         

(10) HPK 0.112* -0.220* -0.159* -0.142* -0.151* -0.183* -0.177* -0.114* -0.108* 1.000        

(11) SUIS 0.185* -0.066* -0.100* -0.036 -0.034 -0.072* -0.030 -0.011 -0.019 0.085* 1.000       
(12) Alcohol  0.039 -0.114* -0.135* -0.046* -0.086* -0.113* -0.056* -0.065* -0.032 0.068* 0.242* 1.000      

(13) E (pill) 0.155* -0.086* -0.092* -0.054* -0.063* -0.075* -0.061* 0.009 -0.046* 0.151* 0.327* 0.135* 1.000     

(14) E (crystal) 0.143* -0.079* -0.072* -0.050* -0.059* -0.079* -0.045* -0.011 -0.042* 0.122* 0.350* 0.157* 0.724* 1.000    
(15) GHB/L 0.150* -0.064* -0.052* -0.052* -0.048* -0.060* -0.032 -0.013 -0.034 0.094* 0.310* 0.143* 0.659* 0.645* 1.000   

(16) Speed 0.199* -0.068* -0.084* -0.047* -0.033 -0.039 -0.053* -0.004 -0.046* 0.146* 0.331* 0.080* 0.611* 0.577* 0.555* 1.000  

(17) Cocaine 0.159* -0.096* -0.098* -0.070* -0.061* -0.084* -0.052* -0.012 -0.059* 0.112* 0.372* 0.165* 0.662* 0.662* 0.649* 0.540* 1.000 
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2.4.1. Confirmatory Factor Analysis  
 

As the first step in SEM, we test the model’s fit to the data using a CFA. For 

both CFA and SEM, there are copious measures to test model fit to the data (Meuleners 

et al., 2003). As commonly used global fit indices and based on Raykov et al. (1991), Hu 

& Bentler (1999) and Martens (2005), we used the following; (a) the Comparative Fit 

Index (CFI); (b) the Tucker-Lewis Index (TLI); (c) the root mean square error of 

approximation (RMSEA), and (d) Standardized root mean squared residual (SRMR). The 

majority of studies suggest that values higher than .95 for CFI and TLI indicate good fit 

(Hu & Bentler, 1999; Weston & Gore, 2006); while others suggest that CFI and TLI > 

.90 indicate a good fit to data (Moonie et al., 2009), as these fit indicates are susceptible 

to factors such as estimators and complexity (Xia & Yang, 2019). We use the cut-off 

value set by Hu & Bentler (1999). Further, Hu & Bentler (1999) suggested that values of 

RMSEA and SRMR < .06 are acceptable, and these values are widely accepted (Weston 

& Gore, 2006).  

The results of the CFA proved that the model is a good fit to the data; 

CFI=0.95, TLI=0.95, RMSEA=0.044 (90% confidence interval [CI] for the RMSEA 

lower bound=0.041 and upper bound=0.047), and SRMR=0.03. A summary of these (and 

also for SEM, see below) fit indices can be found in Table 3.  

 

Table 2.3. Fit Indices References for SEM and CFA 
Fit Index Recommended Value / Cut-off Value in the 

SEM 
Value in  
the CFA 

 
Global Fit Indices a 
CFI > 0.95 0.96 0.95 
TLI > 0.95 0.95 0.95 
RMSEA < 0.06 0.04 0.04 
SRMR 
 
Local Fit Indices b 

< 0.08 0.03 0.03 

EPC’s Power 
 

High Power 

(all parameters) 
High  

Power  
 

- 

MI Not significant 

(all parameters) 
Not 

significant  
 

- 
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a. (Hu & Bentler, 1999; Weston & Gore, 2006) 
b. (Saris et al., 1987, 2009) 
CFI, Comparative Fit Index. TLI, Tucker-Lewis Index. RMSEA, Root Mean Square Error of 
Approximation. SRMR, Standardized Root Mean Square Residual. EPC, Expected Parameter Change. 
MI, Modification Index.  
 

2.4.2. Structural Equation Modelling  
 

The SEM output for these global fit indices suggested that the measurement 

model (Figure 1) was a good fit to the data; CFI=0.96, TLI=0.95, RMSEA=0.044 (90% 

confidence interval [CI] for the RMSEA lower bound=0.041 and upper bound=0.047), 

and SRMR=0.03. All of the parameter estimates were significant. Further, expected 

parameters change (EPC) and modification index (MI) test’s fit indices recommendations 

and cut-off values can be found in Table 3. All EPC’s and MI’s of the measurement 

model’s parameters are not mis-specified and each value meets the criteria suggested by 

Saris et al. (1987, 2009).  

 

Figure 2.2. Estimated SEM Results  

 

 

Significance levels: *** p < 0.01, ** p < 0.05, * p < 0.1. Arrow width represents the strength of the 
relationships. Upper numbers are the unstandardized path coefficients; numbers in brackets are 
standardized coefficients; and numbers in parenthesis are robust standard errors. Dashed paths 
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represent the direct relationship to be mediated between Internalised Homonegativity and sexual risk 
behaviour. Coefficients of observed variables and their standard errors are not shown.  

Table 2.4. Defined Parameters of the structural equation modelling  
Defined Parameters Estimate Std. Error.  P-Value 

(1) IH à HPK à SRB -0.015 
[-0.013] 

0.005      0.002*** 

(2) IH à SUDS à SRB -0.004 
[-0.004] 

0.008 0.592 

(3) IH à SU à SUIS -0.047 
[-0.053] 

0.012      0.000*** 

(4) Direct Effect (IH à SRB) -0.001 
[-0.001] 

0.021  0.962 

*** p < 0.01, ** p < 0.05, * p < 0.1. Upper numbers are the unstandardized path coefficients; numbers 
in brackets are standardized coefficients. (1) Relationship between IH and SRB mediated by HIV/PrEP 
knowledge. (2) Relationship between IH and SRB mediated by substance use during sex. (3) Relationship 
between IH and substance use during sex mediated by substance use. (4) Direct effect of IH on SRB. IH, 
Internalised Homonegativity; HPK, HIV/PrEP Knowledge; SRB, Sexual Risk Behaviour (i.e. number of 
condomless non-steady sex partners in the previous 12 months), SU, substance use, SUIS, Sex Under the 
Influence of Substances. 

 

The unstandardized estimation results of SEM are presented in Figure 2 and 

Table 4. In Figure 2, we present the estimated SEM results, with upper numbers 

presenting the unstandardized path coefficients, numbers in brackets presenting 

standardized coefficients, and numbers in parenthesis presenting robust standard errors. 

In Table 4, we present the estimated results for the defined parameters (i.e. mediation 

effects) from the structural model.  

The direct path from IH to SRB (dashed line, Figure 2) was statistically 

insignificant. Similarly, the defined parameter for the direct effect of IH to SRB (Table 4) 

was also insignificant. We did not find evidence for our first hypothesis, IH will be 

positively associated with SRB, at least not within a single country, in the specified SEM 

model.  

As can be seen in Figure 2, IH was negatively associated with HIV/PrEP 

knowledge, each unit increase in the IH latent variable was significantly associated with 

0.39 decrease in the HIV/PrEP knowledge units. On the other hand, HIV/PrEP knowledge 

increases SRB, each unit increase in the HIV/PrEP knowledge was significantly 

associated with 0.04 increase in the SRB units. The indirect relationship between IH and 

SRB through HIV/PrEP knowledge was statistically significant (Table 4). An increase of 

0.38 units in the IH latent variable was associated with 0.01 decrease SRB units, when 
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mediated by the HIV/PrEP knowledge. Therefore, we found that as IH increased, the 

number of condomless intercourse with non-steady partners reported (SRB) decreased; 

because higher IH decreases HIV/PrEP knowledge while higher HIV knowledge 

predicted increased SRB. Thus, we found evidence for our second hypothesis, that 

HIV/PrEP knowledge will fully mediate the relationship between IH and sexual risk 

behaviour.  

With respect to the relationship among IH, SUIS and SRB, we see that the 

relationship between IH and SUIS is insignificant, while the association between SUIS 

latent variable and SRB was positive and significant. Expectedly, Figure 2 shows that a 

unit increase in SUIS was significantly associated with a 0.35 increase in the SRB units. 

The indirect path between IH and SRB mediated by SUIS was statistically insignificant 

(Table 4). Therefore, we did not find evidence for our third hypothesis that, sex under the 

influence of substances will fully mediate the relationship between IH and sexual risk 

behaviour.  

In Figure 2, we found that as IH decreased the recency of substance use. On 

the other hand, recency of substance use predicted SUIS significantly and positively. As 

can be seen in Table 4 (row 3), the indirect path from IH to SUIS when mediated by 

substance use recency, however, was statistically significant. As IH increased, SUIS 

decreased; because higher IH predicted less recent use of substances and more recent use 

of substances predicted higher numbers of sex under the influence of substances (SUIS). 

When looking at the variances, as expected, the role of alcohol in explaining the variances 

in SRB in comparison to rest of the substances is relatively small (0.032). The analysis 

has shown that particular substances in the SEM had greater influence than the rest, with 

‘ecstasy’, regardless of its form, explaining the biggest share of the variances in the model 

(pill=0.728; crystal=0.701).  

In another model (not shown here, available upon request), we added total 

number of partners (regardless of condom use or intercourse) in the last 12 months for 

controlling the HIV/PrEP knowledge latent variable. We found that the total number of 

partners is associated with increased HIV/PrEP knowledge significantly, and the rest of 

the results reported above stayed same or changed slightly. However, this model’s fit 

indices were very different than the accepted criteria (CFI=0.89, TLI=0.87, 

RMSEA=0.073, SRMR=0.064). Therefore, we did not include this variable in our SEM 

model. Implications of this variable on our current results will be discussed.  
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2.5. Discussion 
 

In this study, we investigated the relation between two variables, IH and SRB, 

and the possible mediating effects of HIV/PrEP knowledge and SUIS in a sample of non-

PrEP using MSM living in Spain, who are HIV-negative or have been diagnosed with 

HIV but have detectable or unknown viral load. Contrary to our hypothesis that IH will 

be positively associated with SRB, we did not find any direct effect of IH on SRB. Some 

studies found that higher levels of IH leads to SRB (Folch et al., 2009; Newcomb & 

Mustanski, 2010a; Puckett et al., 2017), while some studies did not find evidence for this 

direct relationship (Dawson et al., 2019; Newcomb & Mustanski, 2010a; Puckett et al., 

2017), including ours. Therefore, our study further contributes to the literature which 

suggest that there might be potential mediating variables that affect the relation between 

IH and SRB (Kashubeck-West & Szymanski, 2008a; Newcomb & Mustanski, 2010b). 

On one hand, in line with this and our expectations, results of our SEM analysis showed 

that HIV/PrEP knowledge mediated the relationship between IH and SRB. On the other 

hand, the results indicated that while SUIS was significantly associated with SRB, it did 

not mediate the relationship between IH and SRB.  

We found that the more knowledgeable men are about how HIV is transmitted 

and PrEP works, the higher the numbers of condomless sexual intercourse with non-

steady partners reported. One explanation for this surprising result might be that these 

men, in particular, take their sexual health seriously and are confident in knowing when 

to use condom and in their condom negotiation skills with non-steady partners. For 

example, Klein (2013) found that condom use self-efficacy, which refers to an 

individual’s self-confidence in their ability to use condoms, was significantly and 

positively associated with HIV knowledge. Therefore, these men may be more 

comfortable initiating conversation about how long ago they have been tested, whether 

their non-steady partner is using PrEP, or negotiate safeness that go into sex (i.e. knowing 

that no HIV transmissions from the HIV-positive partner to the HIV-negative partner 

would occur if their viral load is undetectable (“U=U; Undetectable=Untransmittable”)).  

Our additional analysis (not shown in the paper, available upon request) has shown that 

the total number of partners may, in return, influence HIV/PrEP knowledge. Similarly, 

men who have a higher number of partners might have a better connection to the gay 

community and an increased chance of acquiring more knowledge about protecting 

themselves. Empirical theories about the link between behaviour and knowledge suggest 
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that self-perceived vulnerability to HIV is probably the main factor underlying SRB, more 

so than knowledge (McKusik et al., 1985). That is, when people perceive that they are 

less vulnerable to HIV, they would be more likely to engage in potential sexual risk 

behaviour, independent of their knowledge about HIV. Moreover, HIV knowledge 

showed to be necessary, but not sufficient, to motivate individuals to avoid HIV-related 

risks (Pando et al., 2013). Therefore, HIV prevention programs should consider focusing 

on communicating what actually makes one less vulnerable to HIV, which is the 

knowledge that goes into the ability to negotiate safe sex.  

We found that as IH increased, the number of condomless intercourse with 

non-steady partners reported (SRB) decreased; because higher IH decreases HIV/PrEP 

knowledge while higher HIV knowledge predicted increased SRB. A high level of IH 

may serve as a barrier to participation in HIV testing and other health-promoting 

behaviours, and less contact with prevention and educational interventions. From 

previous studies we know that men with higher IH showed a reduced perception of their 

self-efficacy for condom use, even after intervention (Huebner et al., 2002). This finding 

may be indicative of certain men with high IH who are not confident and knowledgeable 

enough to communicate safer sex practices with non-steady partners. Alternatively, it is 

possible that the men with higher IH in our sample are less likely to be involved in sexual 

intercourse with non-steady partners in the first place. However, our conclusions are in 

consistency with the notion that IH is most likely harmful; higher levels of IH may lead 

to reduced number of non-steady partners, but it also reduces relevant knowledge to 

protect oneself (Ross et al., 2013), or is associated with condom use frequency in general, 

and is not directly associated with the number of non-steady partners. As discussed, with 

the development of PrEP the meaning of ‘risky’ sex may also change for MSM; with the 

number of partners not relating to risk if one knows how to protect oneself. Therefore, 

future research and prevention programs should consider different indicators for ‘risky 

sex’ in an aim to target those who not only have condomless sex with random partners, 

but those who do not know how to protect themselves.  

MSM in our sample who were more prone to use alcohol or any other drug 

during sexual intercourse reported higher frequency of anal sex with non-steady partners 

without using condom. Provided they are, or their partner is seropositive (in the case of 

not knowing one’s own or partner’s HIV status), use of substances during sex can be of 

immediate relevance for risk of HIV exposure, for each individual. Further, higher IH 

was not associated with increased SUIS, nor was SUIS a variable through which IH 
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influenced sexual risk behaviour. Connection to the gay community may promote 

unhealthy behaviours through submersion into a subculture that promotes drug use and 

provides easier access to drugs (Halkitis et al., 2005). High levels of IH may serve as a 

barrier to engagement with the gay community, thereby also serving as a barrier from 

community level factors that lead to greater substance use (Moody et al., 2018). These 

results emphasize the continuing importance of community level interventions that 

address substance use in the gay community.  

Our results show that SUIS predicted the higher numbers of condomless 

intercourse with non-steady partners reported, without IH influencing SUIS. We found 

that substance use recency mediated the relationship between IH and SUIS. As IH 

increased, SUIS decreased; because higher IH predicted less recent use of substances and 

more recent use of substances predicted higher numbers of SUIS. When looking at the 

variances, as expected, the role of alcohol in explaining the variances in SRB in 

comparison to rest of the substances is relatively small (0.032). The analysis has shown 

that particular substances in the SEM had greater influence than the rest, with ecstasy 

explaining the largest share of the variances in the model (pill=0.728; crystal=0.701) – 

which is in line with how the question was asked (i.e. the question was asked as the most 

recent use of substances, and not the recent use of substances in amounts that would affect 

one’s thinking or decision-making).  

2.6. Strength and Limitations 
 

Our study has several methodological strengths, including being the largest 

dataset of MSM living in Spain and use of SEM. We also note its limitations. We use 

recency time formats (when did you last…) for substance use variables, which further 

reduces the chance of recall bias – unlike frequency formats, which is not natural for most 

people. Similarly, there is no recall bias in knowledge, or the proportion of sex under the 

influence of substances. Accurately reporting partner numbers is generally a problem; but 

that does not affect our conclusions. Another strength of this survey lies in its anonymous 

character, through which the risk of social desirability bias is reduced (as opposed to the 

interview setting). While we used a large, diverse sample of MSM, the data come from a 

non-probability sample, potentially limiting generalizability, especially to those who are 

older, have lower education, fewer LGBT community attachments, or are more likely to 

conceal their sexual orientation (Prah et al., 2016). Yet, our analyses assume that the 



 

 80 

distribution of variables in the EMIS-2017 sample matches the distribution of these 

variables in the population. Further, non-probability sampling can also lead to higher 

estimates of sexual risk, drug use, or knowledge among MSM. These concerns are 

somewhat attenuated given that the present study was not focused on establishing 

population estimates or risk behaviours, HIV/PrEP knowledge, or IH, but instead sought 

to examine associations among variables, for which non-probability sampling is more 

appropriate (Meyer & Wilson, 2009). Further, probability-based studies typically include 

relatively small numbers of sexual minorities in one country only, and thus would not 

have provided an adequate sample size across numerous countries with which to evaluate 

our research aims.  

2.7. Conclusion 
 

The impacts of IH on the sexual risk behaviours of gay, bisexual and other 

MSM have been extensively studied, and we extend knowledge of the nature of the 

relation by attempting to disentangle the potential influence of HIV-related knowledge 

and substance use. Our SEM results suggest that IH is not directly implicated in the path 

to SRB and that HIV/PrEP knowledge, but not SUIS, mediate the relationship between 

IH and SRB. Future prevention strategies should also target specific counselling for MSM 

with low IH, and who are relatively knowledgeable about HIV risks and how PrEP works, 

in order to ensure that they are included within the prevention messages. Similarly, future 

interventions should consider addressing particular problems at the community level, 

such as substance use in general, sex under the influence of substances, and social 

homophobia which is exercised structurally against individuals.  
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CHAPTER 3. What makes sex “risky”? The role of Internalized 
Homonegativity on Sexual Risk Behaviour in Spain and Turkey 
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Abstract 
In a sample of men who have sex with men (MSM) in Spain (N=3,336) and 

Turkey (N=550) who are at risk of HIV, we examined how internalised homonegativity 

(IH) is associated with the number of non-steady male condomless intercourse partners 

(as a proxy of sexual risk behaviour). We employed multigroup structural equation 

modelling (MG-SEM) and estimated the relationship between IH and sexual risk 

behaviour and possible mediating effects of HIV/PrEP knowledge, substance use, and sex 

under the influence of substances on this relationship. Measurement and structural 

invariance across countries were established. We found no direct effect of IH on sexual 

risk behaviour, neither for MSM in Spain nor Turkey. HIV/PrEP knowledge mediated the 

relationship between IH and sexual risk behaviour among MSM in Spain, but not among 

men in Turkey. Neither substance use nor sex under the influence of substances mediated 

the relationship. However, in both samples, IH was negatively associated with HIV/PrEP 

knowledge and sex under the influence of substances was positively associated with 

sexual risk behaviour. Higher HIV/PrEP knowledge was associated with higher sexual 

risk behaviour among MSM in Spain, while among MSM in Turkey the association was 

in the opposite direction. Our results underscore the differences in country-specific needs 

for HIV prevention programs. The different mechanisms through which IH operates in 

Spain and Turkey should be taken into consideration when tailoring these programs.  

 

Keywords: Internalised homonegativity, sexual risk behaviour, HIV 

knowledge, substance use, MSM, structural equation modelling  
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3.1. Introduction  
 

In 2019, sex between men accounted for 38.7% of all new HIV diagnoses in 

the countries of the European Economic Area (European Centre for Disease Prevention 

and Control & World Health Organization, 2020). Rates of HIV among men who have 

sex with men (MSM) are particularly high in Spain and Turkey (Centro Nacional de 

Epidemiología, 2018; Mirandola et al., 2018; T.C. Sağlık Bakanlığı, 2021).  

There are many explanations for behaviors that may increase HIV 

transmission risk among MSM, of which Meyer’s minority stress model (Meyer, 2003) 

is an often cited explanatory model. The model refers to the “excess stress to which 

individuals from stigmatized social categories are exposed as a result of their social, often 

minority, position.” A minority stressor relevant to HIV transmission risk that has been 

expanded upon in Meyer’s (2003) model is Internalized Homonegativity (IH). It is 

defined as negative feelings about one's homosexuality, as a product of social and political 

stigma and bias rather than a response which stems from within individuals (Herek, 2004). 

IH has been found to be associated with reduced mental health and well-being (Newcomb 

& Mustanski, 2010a), problems with coming out (Costa et al., 2013), and depression and 

drug use (Moody et al., 2018). Importantly, findings about the associations between IH 

and well-being, depression, and drug use are factors that are known to be associated with 

sexual risk behaviors (SRB) and transmission of STIs among MSM. However, 

inconsistent results point to uncertainties about the extent to which IH influences 

engagement in SRB (Newcomb & Mustanski, 2010a; Puckett et al., 2017a). While some 

studies found that higher levels of IH was associated with more frequent SRB (Folch et 

al., 2009; Newcomb & Mustanski, 2010a; Puckett et al., 2017a; Sietins et al., 2020), other 

studies did not find evidence for a direct relationship (Dawson et al., 2019; Dudley et al., 

2004; Newcomb & Mustanski, 2010a; Puckett et al., 2017a).  

The inconsistent evidence regarding the relationship between IH and SRB can 

be partly explained with the existence of potential mediator variables (Kashubeck-West 

& Szymanski, 2008). Researchers explain that in general, transmission risk of STIs 

among MSM is mediated by multiple social and structural factors that influence their 

sexual practices (Baral et al., 2013). These factors jeopardize prevention efforts by 

limiting MSM’s options for accessing prevention services for HIV and other STIs 

(Andrinopoulos et al., 2015; Velter et al., 2015). Specifically, higher levels of IH seem to 

hinder their connection to the gay community (Goldbach et al., 2015; Moody et al., 2018), 
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thus, they may also miss information about HIV prevention and risk reduction programs 

(Williamson, 2000). Similarly, higher levels of IH was found to be associated with higher 

prevalence of drug use (Moody et al., 2018; Puckett et al., 2017a; Sewell et al., 2017). In 

turn, higher prevalence of drug use consumption was associated with a higher prevalence 

of condomless anal sex or sex with multiple partners in Spain (Fernández-Dávila & 

Zaragoza Lorca, 2009; Folch et al., 2006, 2010; González-Baeza et al., 2018) and in other 

contexts (Choi et al., 2005; Drumright et al., 2006; Kashubeck-West & Szymanski, 2008).  

It is also possible that the relationship between IH and SRB differs across 

different socio-cultural contexts, as sexual minority men’s daily experiences and identity 

development are context-specific. A global study of 109,000 gay and bisexual men 

recently documented that socio-political and cultural homonegativity varies in its 

manifestation and intensity, and that both manifest socio-political stigma and actual 

discriminatory events independently contribute to high levels of IH (Berg et al., 2017). 

For example, while Spain is among the countries with the least hostility toward sexual 

minorities and offers social protection laws against sexual identity discrimination, Tukey 

is among the countries with the greatest hostility, with >90% of the population believing 

that homosexuality is morally unacceptable (Berg et al., 2013). Although Turkey is 

among the very few countries worldwide that has never criminalized homosexuality, sex 

between men – particularly taking the receptive role in anal sex – has been a stigmatized 

behaviour both among MSM and general society, despite being culturally prevalent for 

centuries. Unsurprisingly, studies show that IH among Turkish MSM was considerably 

higher than among Spanish MSM (The EMIS Network, 2013, 2019) and previous cross-

cultural research regarding IH levels suggests that there are numerous variables impacting 

stigmatization of sexual behaviour between men, such as religious motivation and 

different minority stressors (Brown et al., 2016).  

Further, as mentioned, in both Spain and Turkey, an important mode of HIV 

transmission is sex between men (30.6% in Turkey and 38% in Spain) (Erdinc et al., 

2020). However, compared to MSM in Spain, MSM in Turkey suffer from a lack of health 

services that are tailored for them (Doran et al., 2021; Schmidt et al., 2013). The European 

MSM Internet Survey (EMIS-2017), showed that while 12.6% of MSM reported lacking 

control of safer sex in Spain, this rate was 16.7% in Turkey (The EMIS Network, 2019). 

Similarly, in the same study, MSM in Turkey reported less awareness of PrEP, less 

certainty about their HIV status, and less social support in general when compared to 

MSM in Spain. Unfortunately, there are only a handful of empirical studies concerning 
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Turkish MSM. Among the few studies is a cross-sectional study including 562 sexual 

minority men in Portugal and Turkey. It found that Turkish men reported significantly 

higher IH and identity stigma compared to Portuguese men. These differences, in turn, 

were associated with Turkish men’s reduced probability of sexual identity disclosure to 

family and friends  (Torres & Rodrigues, 2021).  

Given the inconsistent evidence regarding the relationship between IH and 

SRB, the uncertainty of the influence of moderators, the contextual differences between 

Spain and Turkey, and the limited research on IH in Turkey, further research on IH is 

important. Documenting the association between IH and SRB and possible mediator 

variables of this relationship within both Spain and Turkey will help determine varying 

needs in prevention efforts. Thus, using a multi-group structural equation modelling 

(MG-SEM), our study aimed to disentangle the possible influence of drug use and 

knowledge regarding HIV and PrEP on the relation between IH and SRB in national 

samples of MSM living in Spain and Turkey 

3.2. Sample and Methods 
 

3.2.1. Study Sample 
 

We used data from the 2017 wave of the European MSM Internet Survey 

(EMIS-2017). The detailed methods have been reported elsewhere (Weatherburn et al., 

2020). EMIS-2017 was an internet based, self-completion survey conducted in 33-

languages for men living in Europe who have sex with men and/or are sexually attracted 

to other men. No financial incentives were given to participants and no personal 

identifying information (including IP addresses) were collected. More background 

information is available at www.emis2017.eu.  

The sub-sample of MSM living in Turkey consisted of 1,855 respondents, 

with 94.3% using the Turkish language version of the survey, followed by 3.5% using the 

English version. Recruitment largely occurred through trans-national dating apps. Hornet 

accounted for 31% of recruits, PlanetRomeo for 25%, and Grindr, SCRUFF, GROWLr, 

RECON, Gaydar, and Manhunt/Jack’d collectively for 4%. Recruitment was also through 

national partners via websites (3%) and social media (3%). For 34% of respondents, the 

source of recruitment remained unknown.  
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The sub-sample of MSM living in Spain consisted of 10,652 respondents, 

with 92.1% using the Spanish (Castilian) version of the survey (no other co-official 

languages of Spain, such as Catalan/Valencian, Galician, or Basque were offered). Grindr 

accounted for 48%, PlanetRomeo 19%, and SCRUFF, GROWLr, RECON, Gaydar, 

Hornet, and Manhunt/Jack’d collectively 11% of recruits living in Spain. MSM were also 

recruited through national partners via websites (16%) and social media (1%) (Ministerio 

de Sanidad, 2020). 

The IH scale questions were randomly distributed to half of the survey 

respondents (Spain n=5,310; Turkey n=926), to avoid losing participants because of 

asking too many questions. We excluded MSM who did not provide answers to all seven 

items of the scale (Spain n=678; Turkey n=163), MSM who reported having undetectable 

HIV viral load (Spain n=613; Turkey n=80), and those using PrEP (Spain n=117; Turkey 

n=11), because condomless anal intercourse among men with undetectable viral load or 

using PrEP bear no intrinsic HIV risk. Therefore, our final analytical sample consisted of 

3,902 MSM in Spain and 672 MSM in Turkey.  

3.2.2. Measurements 
 

Internalized homonegativity (IH). To assess IH, we used the 7-item SIHS 

(Berg et al., 2013; Tran et al., 2018). EMIS-2017 participants answered the items on a 7-

point disagree-agree (with does-not-apply) scale. The SIHS items are “Social situations 

with gay men make me feel uncomfortable”; “Homosexuality is morally acceptable to 

me”; “Even if I could change my sexual orientation, I wouldn't”; “I feel comfortable in 

gay bars”; “I feel comfortable being seen in public with an obviously gay person”; “I feel 

comfortable being a homosexual man”; “I feel comfortable discussing homosexuality in 

a public situation.” The validity and reliability of SIHS were confirmed across 38 

European countries, with multigroup validation for 7-item scale fit indices showing good 

fit to data from 38 country groups (CFI=0.982, TLI=0.983, and RMSEA=0.032) (see Tran 

et al. (2018) for further statistics).  

Sexual Risk Behavior (SRB). SRB of the respondents was assessed with a 

single question: “How many non-steady male partners have you had intercourse without 

a condom with in the last 12 months?” Participants were informed that non-steady 

partners mean “men you have had sex with once only, and men you have sex with more 

than once but who you don’t think of as a steady partner (including one-night stands, 
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anonymous and casual partners, regular sex buddies)”. The possible answer options for 

this question in the survey ranged from 0 to 15; with numbers 0 to 10 equivalent to their 

values, and numbers 11 to 15 indicating 11–20, 21–30, 31–40, 41–50, and more than 50 

partners respondents had condomless intercourse with. We recoded this variable into 

seven categories: 0; 1; 2–5; 6–10; 11–20; 20–50; and more than 50. Note that our 

definition of the risk behavior is related to HIV risk and does not relate directly to other 

STIs.  

HIV/PrEP Knowledge (HPK). We used two measures to construct the 

HIV/PrEP knowledge latent variable: HIV knowledge and PrEP knowledge. HIV 

knowledge was constructed from seven items, assessed with a 5-point knowledge 

response set, with possible answers including “I do not believe this”, “I wasn’t sure about 

this”, and “I knew this already”. These items were “AIDS is caused by a virus called 

HIV”; “If someone becomes infected with HIV it may take several weeks before it can 

be detected in a test”; “You cannot be confident about whether someone has HIV or not 

from their appearance”; “There is a medical test that can show whether or not you have 

HIV”; “There is currently no cure for HIV infection”; “HIV infection can be controlled 

with medicines so that its impact on health is much less”; “A person with HIV who is on 

effective treatment (called ‘undetectable viral load’) cannot pass their virus to someone 

else during sex.” PrEP knowledge included three items assessed with the same response 

set: “Pre-Exposure Prophylaxis (PrEP) involves someone who does not have HIV taking 

pills before as well as after sex to prevent them getting HIV”; “PrEP can be taken as a 

single daily pill if someone does not know in advance when they will have sex”; “If 

someone knows in advance when they will have sex, PrEP needs to be taken as a double 

dose approximately 24 hours before sex and then at both 24 and 48 hours after the double 

dose.” Each of these 10 items were recoded into a dummy variable, with value 1 

indicating “I knew this already,” and value 0 indicating all the other answers. Then, we 

created an additive scale with these 10 items. With each factual knowledge (I knew this 

already), respondents scored one point on the additive scale, thus the score ranged from 

0 to 10. 

Substance Use (SU). We used six observed variables for the substance use 

latent variable, based on how long-ago respondents used substances in any context. The 

six substances (see table 1) were assessed with an 8-point recency scale, ranging from (1) 

“never” to (8) “in the past 24 hours” (after inverting the original scale). 
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Sex Under the Influence of Substances (SUIS). The respondents were 

asked, “In the last 12 months, how much of the sex you’ve had with men has been under 

the influence of alcohol or any other drug?” The possible answers for this question ranged 

from (1) “none of it” to (7) “all of it”.  

3.3. Methods 
 

We use RStudio and the ‘lavaan’ package (Rosseel, 2012) to run our 

structural equation model. We employed a similar structural model developed in the study 

of Sönmez et al. (2021).  Prior to the analysis, the data was checked for multicollinearity, 

missing data, departures from normality and distributions. Multicollinearity was not 

present. Missing data were handled with pairwise deletion and after this step, our sample 

consisted of 3,694 MSM in Spain and 550 MSM in Turkey. For descriptive purposes, we 

first estimated the prevalence and means (if applicable) of all variables, by country. 

Comparisons of variables between each category were conducted using Rao-Scott chi-

square. We used a multi-group structural equation modelling (MG-SEM) approach. It is 

useful if the research sample involves more than one sample and the concern is to 

determine whether or not the components of the estimations are equivalent across groups 

(Byrne, 2016).  

We applied the two-step approach proposed by Byrne (2016), whereby we 

first established invariance of the measurement model’s groups, and then of the structural 

model (for a similar example, see Sihombing (2012)). First, we established a baseline 

model for the samples from Spain and Turkey separately. Measurement invariance of a 

multiple-group confirmatory factor analysis (MG-CFA) is necessary when a construct is 

to be tested across groups or points in time, and to determine whether the compared 

groups are based on instruments that measure the same construct (Chen, 2007). Levels of 

measurement invariance has implications on the interpretation of differences across 

groups (Hirschfeld & von Brachel, 2014). Therefore, the goal is to determine and 

establish the measurement invariance, so that we can have a statistical model in which we 

can assume that the constructs are interpreted in the same way by the participants across 

groups (van de Schoot et al., 2012). Briefly, measurement invariance is established by 

first having a baseline CFA model where the paths are the same across groups, but 

parameter loadings, intercepts, and residuals are allowed to vary across groups. Then, a 

series of model comparisons are examined, into which we introduce stricter equality 
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constrains to be able to test the model fit’s change. If all the equality constrains and the 

model fit the data well, then the interpretation of the relationship can be attributed to pure 

differences across groups. These steps are explained in greater detail elsewhere (Chen, 

2007; Hirschfeld & von Brachel, 2014; van de Schoot et al., 2012).  

Following the above-mentioned steps, we established the model’s fit using 

confirmatory factor analysis (CFA) for each sample separately, to determine how well 

the models fit the data across groups when no cross-groups constraints are imposed. Next, 

we introduced equality constraints on parameters step-by-step and analyzed the data 

simultaneously. When the multi-group CFA’s measurement validity was established, we 

introduced structural constraints to our multi-group SEM model to determine whether our 

SEM model’s results were attributable to actual differences across groups, instead of 

differences of coefficients and parameters estimated from covariances derived from 

different subsets.  

3.3.1. Measurement Invariance and Multi-group Confirmatory Factor 
Analysis  

Following Hirschfeld & von Brachel (2014) to test measurement invariance 

of a MG-CFA, the first step was to run a confirmatory factor analysis (CFA) for each 

group separately and the validity of CFA for each group is established (Spain, CFI=0.97, 

TLI=0.96, RMSEA=0.03; Turkey, CFI=0.95; TLI=0.94; RMSEA=0.04). Then, we ran a 

multigroup CFA with no equality constraints, in other words Configural invariance, 

(Table 1, Model 1 (M1)) and this model also had a good fit (CFI=0.97; TLI=0.96; 

RMSEA=0.03).  

Then, we ran a model where we only constrained the factor loadings to be 

equal across groups (Table 1, Model 2 (M2)). This is called metric invariance test and it 

determines whether the respondents of different groups attribute the same meaning to the 

latent constructs (van de Schoot et al., 2012). When compared to M1, M2 had lower CFI 

and RMSEA (ΔCFI=0.004, ΔRMSEA=0.002), but M2 still had a good fit (CFI=0.96, 

RMSEA=0.04). Our CFA model showed metric invariance across groups.  

Next, we ran a model where both the factor loadings and intercepts were 

constrained to be equal across groups (Table 1, Model 3 (M3)). In addition to the meaning 

of latent constructs, the levels of the underlying manifest variables (intercepts) were held 

equal in both groups, allowing us to measure scale invariance. When compared to M2, 

M3 had a lower CFI and RMSEA (ΔCFI=0.009, ΔRMSEA=0.004), but M3 still had a 
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good fit (CFI=0.90, RMSEA=0.04), which gave evidence for our model’s scalar 

invariance.  

Finally, we tested the residual invariance of our model, by adding the 

additional constraint of equal residual variances for the observed variables across the 

groups (Table 1, Model 4 (M4)). In other words, this final step determines whether the 

latent construct is measured identically across groups (van de Schoot et al., 2012). When 

compared to M3, M4 had lower CFI and RMSEA, which suggested a poor fit to data. 

Thus, we rejected M4, as M3 comparatively showed a better fit and residual invariance 

could not be established.  

In the given situation, the next step was to determine partial residual 

invariance (Hirschfeld & von Brachel, 2014) and identify which individual parameters 

should be set free so that residual invariance could be established. We step-by-step freed 

and constrained several individual parameters of M4 based on the modification indices. 

The results showed that particular observed variables’ parameters should be set free in 

our model. These were: IH5 “I feel comfortable being a homosexual man;” IH6 

“Homosexuality is morally acceptable to me;” IH7 “Even if I could change my sexual 

orientation, I wouldn't” as shown in Table 1, Model 4a (M4a). In other words, we needed 

to set these observed variables to be estimated differently across the two samples, so that 

we could establish residual invariance across groups and therefore, attribute the CFA 

model’s results to the differences across groups. M4a showed good fit on its own 

(CFI=0.94, RMSEA=0.05) and when compared to the M3 (ΔCFI=0.017, 

ΔRMSEA=0.007). In conclusion, measurement invariance of our MG-CFA is 

established.  
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Table 3.1. Measurement Invariance of Multigroup Confirmatory Factor Analysis 

Note: CFI, Comparative Fit Index. TLI, Tucker-Lewis Index. RMSEA, Root Mean Square Error of Approximation. SRMR, Standardized Root Mean Square Residual.  
***p<0.01.  
 

 

 

 

 

 

 

Model χ2 (df) CFI RMSEA (90% CI) Model 
Comparison 

Δχ2 (Δdf) ΔCFI ΔRMSEA Decision 

M1: Configural Invariance 
 

740.55 
(186) 

0.972 0.039 (0.036–0.042) - - - - Accept 

M2: Metric Invariance 
(Loadings) 
 

8,40.21 
(197) 

0.968 0.040 (0.038–0.043) M1 11*** 
(99.66) 

0.004 0.002 Accept 

M3: Scalar Invariance 
(Loadings + intercepts) 
 

1,023.14 
(208) 

0.960 0.044 (0.042–0.047) M2 11*** 
(182.94) 

0.009 0.004 Accept 

M4: Residual Invariance 
(Loadings + intercepts + residuals) 
 

1,874.94 
(221) 

0.918 0.061 (0.059–0.064) M3 9*** 
(851.80) 

0.008 0.003 Reject 

M4a: Partial Residual Invariance 
(Loadings + intercepts + residuals) 
 

1,704.08 
(223) 

0.943 0.052 (0.049–0.054) M3 5*** 
(348.72) 

0.017 0.007 Accept 
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3.3.2. Structural Equation Modelling: Model Fit and Structural 
Constraints 

3.3.2.1. Model Fit 
 

The fit indices for the SEM models are shown in Table 2. The SEM output 

for these fit indices suggested that the hypothesized model for Spain (CFI=0.97, 

TLI=0.96, RMSEA=0.038 (90% CI: 0.035-0.041)), for Turkey (CFI=0.95, TLI=0.94, 

RMSEA=0.042 (90% CI: 0.033-0.051)), and for the multigroup model (CFI=0.97, 

TLI=0.96, RMSEA=0.039 (90% CI: 0.039-0.042)) were a good fit to data.  

3.3.2.2. Structural Constraints  
 

The last step in determining whether our SEM model’s results were 

attributable to actual differences across groups, instead of differences of coefficients and 

parameters estimated from covariances derived from different subsets. Row 4 in Table 2 

shows the comparison results of the free multigroup model versus constrained (paths and 

intercepts) multigroup model. The result (P-value = 0.30) allowed us to conclude that the 

constrained model was equivalent to the free model. In other words, the coefficients did 

not vary by group and comparisons across groups could be interpreted validly within a 

multigroup model.  
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Table 3.2. SEM Fit Indices and Structural Constraints 

a Model 3 constrained on the paths and intercepts.  
CFI, Comparative Fit Index. TLI, Tucker-Lewis Index. RMSEA, Root Mean Square Error of Approximation. SRMR, Standardized Root Mean Square Residual.  
 

 

 

 

 

 

 

 

 

 

 

 

Model N	 χ2 (df) CFI TLI RMSEA (90% CI) Δχ2 Δdf P-Value	

(1) Hypothesized Model for Spain 
 

3,336 555.619 (93) 0.975 0.967 0.038 (0.035–0.041) - - - 

(2) Hypothesized Model for Turkey 
 

550 184.932 (93) 0.953 0.940 0.042 (0.033–0.051) - - - 

(3) Multigroup Hypothesized Model 
 

3,986 740.550 (186) 0.972 0.964 0.039 (0.036–0.042) - - - 

(4) Multigroup Free versus 
Constrained a   

- - - - - 1.059 
 

1 0.3034 



 

 102 

 

At all steps mentioned, we used commonly employed key fit indices, such as 

(a) the Comparative Fit Index (CFI); (b) the Tucker-Lewis Index (TLI); (c) the root mean 

square error of approximation (RMSEA), and (d) Standardized root mean squared 

residual (SRMR) (Hu & Bentler, 1999; Weston & Gore, 2006). Most studies suggest that 

values higher than .95 for CFI and TLI indicate good fit (Hu & Bentler, 1999; Weston & 

Gore, 2006), while some suggest that CFI and TLI > .90 indicate a good fit to data 

(Moonie et al., 2009) as these fits indicates are susceptible to factors such as estimators 

and complexity (Xia & Yang, 2019). Given the complexity of our MG-SEM, we employ 

CFI and TLI > .90 as our fit indices criteria. Further, Hu & Bentler (1999) suggested that 

values of RMSEA and SRMR < .06 are acceptable, and these values are widely accepted 

(Weston & Gore, 2006). 

3.4. Results 
 

3.4.1. Descriptive Statistics  
 

Table 3 presents the descriptive results for the variables. The estimated 

prevalence for all variables differed by country (p<0.001, except for SUIS (P=0.001) and 

use of GHB/GBL (P=0.005)). Out of 3,694 MSM in Spain, 59.7% (n=2,205) reported no 

non-steady partners that they had condomless sex with, while 0.5% (n=17) reported more 

than 50 partners in the previous twelve months. In Turkey, about half of the 616 MSM 

reported no non-steady partners that they had condomless sex with, while only two 

respondents reported having more than 50 partners in the previous twelve months. MSM 

in Turkey had higher IH score overall (2.4 vs. 1.3 in Spain). In the HPK additive scale, 

MSM in Spain had an overall score of 7.14, while MSM in Turkey scored 6.0. Almost 

half of respondents in both Spain and Turkey (46.2%, n=1,717; 42.7%, n=261, 

respectively) reported no SUIS in the previous twelve months, while a small portion 

reported all of it (1.5%, n=57; 1.1%, n=7, respectively). 
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Table 3.3. Summary Statistics of Variables, by Country  
 Spain Turkey 
     N  Percent 

(mean – median) 
N Percent  

(mean – median) 
Variable     
Age 3,902 34.2 672 29.8 
Number of condomless 
non-steady partners (SRB)  

3,694 - 616 - 

 0  2,205 59.7 307 49.8 
 1 574 15.5 63 10.2 
 2–5 688 18.6 152 24.7 
 6–10 96 2.6 38 6.1 
 11–20 77 2.0 29 4.7 
 20–50 37 1.0 25 4.1 
 50+ 17 0.5 2 0.3 
     
SIHS  
(range: 0–6) 

 1.3  2.4 

  
HPK Score  
(range: 1–10) 

 
3,838 

 
7.1 

 
660 

 
6.0 

     
SUIS 3,713 - 611 - 
None of it 1,717 46.2 261 42.7 
Almost none of it 1,124 30.3 159 26.0 
Less than half 373 10.0 93 15.2 
About half 179 4.8 40 6.5 
More than half 144 3.9 26 4.3 
Almost all of it 119 3.2 25 4.1 
All of it  
 

57 1.5 7 1.1 

Substance Use     
Alcohol 3,897 In the last 7 days 672 Within the last 6 

months 
Ecstasy (pill) 3,870 Never 670 Never 
Ecstasy (crystal) 3,873 Never 669 Never 
GHB/GBL 3,874 Never 669 Never 
Amphetamines (“speed”) 3,872 Never 669 Never 
Cocaine 3,871 Never 670 Never 

Notes: Differences between Spain and Turkey for all variables were all significant and P<0.001 (except for 
SUIS (P=0.001) and GHB/L (P=0.005)). SRB, Sexual Risk Behaviour; SIHS, Short Internalised 
Homonegativity Scale. IHS1…7: Seven Internalised Homonegativity Scale items HPK, HIV/PrEP Knowledge 
Additive Scale; SUIS, Sex Under the Influence of Substances; GHB/GBL, gamma-Hydroxybutyric 
acid/Butyrolactone.  
 

3.4.2. Confirmatory Factor Analysis 
 

The CFA model for each country showed a good fit to the data separately: 

Spain, CFI=0.97, TLI=0.96, RMSEA=0.03; Turkey, CFI=0.95, TLI =0.94; 

RMSEA=0.04. We established the measurement invariance for the multi-group CFA 
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step-by-step (see Appendix) and also the final CFA model showed a good fit to data 

(CFI=0.95, RMSEA=0.04).  

3.4.3. Structural Equation Modelling: Model Fit 
 

Before establishing SEM’s fit to the data, we introduced constraints on the 

intercepts and paths of the model and compared the results to the free model (see 

Appendix). The comparison did not show statistical significance (p=0.30), which allowed 

us to conclude that the constrained model was equivalent to the free model. The final 

multi-group SEM model showed good fit to data (CFI=0.97, TLI=0.96, RMSEA=0.039 

(90%-CI: 0.039–0.042)).  

3.4.4. Structural Equation Modelling: Estimations  
 

We provide standardized estimates of coefficients and errors for both groups. 

The results are presented in Figure 1 and Table 4. The direct path from IH to SRB (dashed 

line, Figure 1) did not reach statistical significance for either sample.  

For both samples of MSM from Spain and Turkey, IH was negatively 

associated with HIV/PrEP knowledge. Each standard deviation (SD) increase in the IH 

latent variable was significantly associated with 0.226 and 0.263 decrease in the 

HIV/PrEP knowledge units, respectively. The relationship between HIV/PrEP knowledge 

and SRB, however, was different across the two samples. For MSM in Spain, each SD 

increase in the HIV/PrEP knowledge was significantly associated with 0.063 increase in 

the SRB units. While for MSM in Turkey, each SD increase in HIV/PrEP knowledge was 

significantly associated with 0.084 decrease in the SRB units. The effect of IH on 

HIV/PrEP knowledge was slightly larger in the Turkey sample. Similarly, as shown in 

Table 2, the indirect relationship between IH and SRB through HIV/PrEP knowledge 

varied across groups. For MSM in Spain, we found that an increase of 0.226 SD in the IH 

latent variable was associated with 0.01 decrease SRB units, when mediated by the 

HIV/PrEP knowledge. In contrast, the indirect relationship between IH and SRB through 

HIV/PrEP knowledge was statistically non-significant in the Turkey sample.  
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Figure 3.1. Estimated Multigroup SEM Results for Spain and Turkey 

 

 

Significance levels: ***p<0.01, **p<0.05, *p<0.1. Standardized coefficients shown for comparability 
across groups. Coefficients on the left show the results for Spain and coefficients on the right (in italic) 
show the results for Turkey, and numbers in parenthesis are robust standard errors. Dashed paths 
represent the direct relationship to be mediated between Internalised Homonegativity and Sexual Risk 
Behaviour. Coefficients of observed variables and their standard errors are not shown.  

 

In both samples, with respect to the relationship among IH, SUIS and SRB, 

we found that the relationship between IH and SUIS was non-significant, while the 

association between the SUIS latent variable and SRB was positive and significant. 

Expectedly, Figure 1 shows that a standard deviation increase in SUIS was significantly 

associated with a 0.275 and 0.282 increase in the SRB units, in the Spain and Turkey 

samples, respectively. The indirect path between IH and SRB mediated by SUIS was 

statistically non-significant for both groups (Table 3).  

Figure 1 shows that as IH decreased, the recency of substance use and the 

coefficient were considerably larger in the Turkey sample than in the Spain sample. Each 

SD increase in the IH latent variable was significantly associated with 0.085 and 0.211 

decrease in the substance use units, for the Spain and Turkey samples, respectively. 

Further, recency of substance use predicted SUIS significantly and positively in both 

samples. There was also a statistically significant indirect path from IH to SUIS when 

mediated by substance use recency. As IH increased (0.646 and 0.761 SD), SUIS 



 

 106 

decreased (0.055 and 0.160 units for the Spain and Turkey samples, respectively); 

because higher IH predicted less recent use of substances and more recent use of 

substances predicted higher frequency of SUIS for both groups.  

 

Table 3.4. Defined Parameters of the Multigroup SEM 
 Standardized Estimates  

(Std. Errors) 
 

Defined Parameters Spain Turkey Model Fit 
 
 
(1) IH à HPK à SRB 

 
 
-0.014*** 
(0.005) 

 
 
0.022 
(0.019) 

 
 

χ2 = 740.550 
DF = (186) 
CFI = 0.972 
TLI = 0.964 

RMSEA (90% CI) = 
0.039 (0.036–0.042) 

SRMR = 0.033 

(2) IH à SUIS à SRB 0.001 
(0.008) 

-0.008 
(0.038) 

(3) IH à SU à SUIS -0.055*** 
(0.011) 

-0.160*** 
(0.036) 

(4) Direct Effect (IH à SRB) -0.004 
(0.021) 

0.087 
(0.088) 

***p<0.01, **p<0.05, *p<0.1. (1) Relationship between IH and SRB mediated by HIV/PrEP knowledge. 
(2) Relationship between IH and SRB mediated by frequency of SUIS. (3) Relationship between IH and 
sex under the influence of substances mediated by substance use. (4) Direct effect of IH on SRB. IH, 
Internalised Homonegativity; HPK, HIV/PrEP Knowledge; SRB, Sexual Risk Behaviour (i.e. number of 
condomless non-steady sex partners in the previous 12 months), SU, substance use, SUIS, Sex under the 
influence of substances. CFI, Comparative Fit Index. TLI, Tucker-Lewis Index. RMSEA, Root Mean 
Square Error of Approximation. SRMR, Standardised Root Mean Square Residual. DF, Degrees of 
Freedom. CI, Confidence Interval.  

 

3.5. Discussion  
 

In this study, we examined the relationship between IH and SRB, and possible 

mediators of this relationship across samples of MSM in Spain and Turkey. Among MSM 

in both countries, we found no direct relationship between IH and SRB, which is 

consistent with previous research (Dawson et al., 2019; Newcomb & Mustanski, 2010b; 

Puckett et al., 2017b) and suggestive of there being potential mediators on this 

relationship (Kashubeck-West & Szymanski, 2008; Newcomb & Mustanski, 2010b). 

While HIV/PrEP knowledge mediated the relationship between IH and SRB for Spain, 

we did not find evidence of mediation for Turkey. For both countries, SUIS was not a 

significant mediator of the relationship between IH and SRB, but substance use 

significantly mediated the relationship between IH and SUIS.  

We found that, for both countries, higher IH was associated with reduced 

HIV/PrEP knowledge. That is, MSM with higher IH were less likely to be knowledgeable 
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about HIV and PrEP. This finding is consistent with previous studies documenting that 

IH can reduce awareness of information related to MSM’s sexual health. Lower IH has 

been found to be a predictor of greater sexual identity certainty among gay men 

(Morandini et al., 2015), and because IH can hinder gay men’s connection to and 

involvement in the gay community (Goldbach et al., 2015; Moody et al., 2018), it may 

limit their exposure to HIV/PrEP knowledge. Gay communities and venues are where the 

targeted information is available for gay and bisexual men (Williamson, 2000). It is also 

worth noting that generational differences can influence gay men’s ambivalence of what 

‘gay community’ mean due to the changing status of homosexuality and the HIV 

epidemic (Holt, 2011). Future studies should consider variables related to community 

connectedness when examining the relationship between IH and HIV/PrEP knowledge.  

An important finding of this study is that while increased HIV/PrEP 

knowledge was associated with increased number of condomless sexual intercourse with 

non-steady partners for MSM in Spain, it reduced the number of condomless sexual 

intercourse with non-steady partners for MSM in Turkey. One explanation for this 

inconsistent result could be that MSM in Spain, who have much lower IH than MSM in 

Turkey, are also more likely to be a part of a gay community and therefore have an 

increased chance of acquiring more knowledge about HIV/AIDS related information and 

about protecting themselves.  

In the sample of MSM in Turkey, HIV/PrEP knowledge did not mediate IH 

and SRB. For MSM in Spain, however, we found that as IH increased, the number of 

condomless intercourse with non-steady partners reported – that is, SRB – decreased; 

because higher IH was associated with reduced HIV/PrEP knowledge while higher 

HIV/PrEP knowledge was associated with increased SRB. Therefore, we found that, 

when mediated with HIV/PrEP knowledge, there was a positive association between IH 

and SRB among MSM in Spain. On one hand, this finding may be because men with 

higher IH tend to have reduced self-efficacy for condom use (Huebner et al., 2002) and 

those who are less knowledgeable about self-prevention strategies may not be confident 

enough, given their high IH, to communicate safer sex practices with non-steady partners. 

On the other hand, it is likely that those men who are able to negotiate sexual safeness 

(e.g., knowing that no HIV transmissions from the HIV-positive partner to the HIV-

negative partner would occur if their viral load is undetectable [“U=U”], e.g., 

communicating about how long ago they have been tested or whether their non-steady 

partner is using PrEP are more knowledgeable about specific compartments of the 
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HIV/PrEP knowledge scale than those who cannot). For example, the EMIS-2017 

documented that while 63.6% of MSM in Spain were aware of PrEP, this rate was only 

29.1% for MSM in Turkey (The EMIS Network, 2019). Similarly, in Spain, 54.5% of 

MSM had awareness of U=U while this rate was 37.6% in Turkey. Thus, it is possible 

that MSM in Spain are more likely than MSM in Turkey to protect themselves although 

they have more condomless sex.  

For MSM in both countries, we found that sex under the influence of 

substances (SUIS) predicted SRB, without IH influencing SUIS. This finding 

corroborates previous evidence. For example, a study among the attendees of a clinic in 

Amsterdam reported that among HIV-negative MSM, sex-related drug use was associated 

with sexually transmitted infections (chlamydia, gonorrhea, or syphilis) even after 

adjusting for high-risk sexual behavior (Heiligenberg et al., 2012). Another study showed 

that MSM in the UK who reported drug use were more likely to have condomless anal 

sex with a causal partner in the past year (Sewell et al., 2017). Similarly, we found that 

substance use recency mediated the relationship between IH and SUIS. As IH increased, 

SUIS decreased; because higher IH predicted less recent use of substances and more 

recent use of substances predicted more frequent SUIS. This suggests that higher IH 

levels can protect MSM from the risk of SUIS and SRB, indirectly. It is possible that this 

result emerged because MSM with higher IH in our sample perhaps are less likely to be 

involved in anal intercourse with non-steady partners in the first place. Alternatively, it is 

possible these MSM are less likely to attend gay or queer specific venues, where 

substance use is frequent, as some studies suggest that community attachment for gay 

men is directly linked with substance use (Carpiano et al., 2011; Moody et al., 2018). 

  

3.6. Strengths and Limitations 
 

Our study has several methodological strengths, including being one of the 

largest datasets of MSM living in Turkey and use of SEM. We used recency time formats 

(when did you last…) for substance use variables, which reduces the chance of recall bias. 

Unlike frequency formats, recency format is intuitive for most people. Similarly, there is 

no recall bias in questions about knowledge and the proportion of sex under the influence 

of substances. While accurately reporting number of partners is generally a challenge, we 

do not believe this affects our conclusions. Another strength of this study lies in its 
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anonymous character, through which the risk of social desirability bias is reduced (as 

opposed to the interview setting).  

We also acknowledge that the study has limitations. While we used a large, 

diverse sample of MSM, the data come from a non-probability sample, potentially 

limiting generalizability, especially to those who are older, have lower education, fewer 

LGBT community attachments, or are more likely to conceal their sexual orientation 

(Prah et al., 2016). Yet, our analyses assume that the distribution of variables in the EMIS-

2017 sample matches the distribution of these variables in the population. Further, non-

probability sampling can also lead to higher estimates of sexual risk, drug use, or 

knowledge among MSM. These concerns are somewhat attenuated given that the present 

study was not focused on establishing population estimates of risk behaviours, HIV/PrEP 

knowledge, or IH, but instead sought to examine associations among variables, for which 

non-probability sampling is more appropriate (Meyer & Wilson, 2009). Further, 

probability-based studies typically include relatively small numbers of sexual minorities 

in one country only, and thus would not have provided an adequate sample size across 

numerous countries with which to evaluate our research aims.  

3.7. Conclusion 
 

To our knowledge, this is the first study to examine the impact of internalized 

homonegativity on sexual risk behaviour of MSM in Turkey. Our SEM results suggest 

that IH is not directly implicated in the path to SRB. We also found that HIV/PrEP 

knowledge mediated the relationship between IH and SRB for MSM in Spain, but not 

MSM in Turkey. Future studies and HIV prevention programs should consider focusing 

on communicating what actually makes one less vulnerable to HIV, which is the 

knowledge that goes into the ability to negotiate sexual safety, especially in the context 

of Turkey. Likewise, attention should be paid to diverse ways one can enjoy sexual 

pleasure (Ford et al., 2021) and how it might be effected by cross-cultural differences  

between understanding of IH and sexual risk behaviour. Similarly, for MSM in Spain, 

future prevention strategies should also target specific counselling for MSM with low IH 

and who are relatively knowledgeable about HIV risks and how PrEP works, in order to 

ensure that they are included within the prevention messages. Lastly, in both contexts, it 

is important that future interventions consider addressing substance use in general and 

sex under the influence of substances, for this population.  
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CHAPTER 4 How Does Sexual Identity-Attraction Discordance 
Influence Suicide Risk? A Study on Male and Female Adults in the 

U.S. 
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Abstract 
Suicide continues to be one of the main causes of death among adults in the 

U.S. Sexual identity-attraction discordance (IAD) has been shown to be linked to adverse 

health outcomes, including suicidal ideation. We sought to determine whether sexual IAD 

is associated with self-injurious thoughts and behaviours (SITBs), namely suicidal 

thoughts, plans, and suicide attempts, in the past year. We examined data from adults 

participating in the most recent six waves (2015-2020) of the National Survey on Drug 

Use and Health. Men who report sexual identity-attraction discordance were at greater 

risk of reporting past-year suicidal thoughts (aOR=3.67, 95% CI: 2.24-6.00) and plans 

(aOR=5.71, 95% CI: 3.32-9.81). Stratified by sexual identity, results showed that gay 

(aOR=5.92, 95% CI: 1.54-22.7) and bisexual men (aOR=4.38, 95% CI: 2.17-8.83) had 

higher odds of reporting suicide plans and heterosexual (aOR=2.66, 95% CI: 1.06-6.68), 

gay (aOR=7.05, 95% CI: 1.88-26.4), and bisexual men (aOR=5.30, 95% CI: 4.37-22.9) 

had higher odds of suicide attempts when compared to men with concordant sexual 

identity-attraction. We found that bisexual women who report sexual identity-attraction 

discordance had less odds of reporting suicidal thoughts (aOR=0.36, 95% CI: 0.21-0.63) 

and suicide plans (aOR=0.43, 95% CI: 0.20-0.89) than women with concordant sexual 

identity-attraction. Finally, among bisexual-identified males, those who report sexual 

identity-attraction discordance were at greater risk for past-year suicidal thoughts 

(aOR=3.82, 95% CI: 2.12-6.91) and suicide attempts (aOR=5.30, 95% CI: 2.13-13.1) 

when compared to bisexual men with concordant sexual identity-attraction. Results are 

discussed in relation to future SITB prevention efforts, especially concerning sexual 

minorities.  

Keywords: Suicide, self-injurious thoughts and behaviours, sexual identity-

attraction discordance, National Survey on Drug Use and Health  
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4.1. Introduction 
 

Suicide continues to be one of the leading causes for death in the United 

States. The age-adjusted suicide rate among the general population increased by 32.3% 

from 1999 to 2019 (Hedegaard, 2021). In recent years, studies have shown that lesbian, 

gay, and bisexual (LGB) individuals are at greater risk of self-injurious thoughts and 

behaviours (SITBs), including suicidal thoughts, suicide plans, and suicide attempts, 

when compared to heterosexuals (Guz et al., 2021; Miranda-Mendizábal et al., 2017; 

Quarshie et al., 2020). In a meta-analysis of 30 cross-sectional studies, while estimates of 

lifetime prevalence of suicide attempts among heterosexual adults was 4%, prevalence 

among LGB adults was 11% in population surveys, and 20% in community surveys 

(Hottes et al., 2016). Similarly, in a recent study among 45,918 individuals, LGB youth 

had almost four times the odds of reporting suicide plans and attempted suicide in the past 

year when compared to heterosexual youth (Guz et al., 2021).  

While numerous studies have examined the relationship between SITBs and 

sexual orientation, in most studies, sexual orientation is overly simplified as LGB or non-

LGB. Little is known about how sexual identity-attraction discordance (IAD) among 

adults associate with SITBs. Sexual IAD refers to individuals with a mismatch in their 

reported sexual identity and sexes they are attracted to. Development of sexual identity 

can show relative fluidity (Saewyc, 2011) and sexual identity can shift over time (Katz-

Wise et al., 2017; Mock & Eibach, 2012). Reported sexual attraction, behaviour, and 

identities are neither always synonymous (Chandra et al., 2011; Fish & Pasley, 2015) nor 

is sexual identity always concordant with individuals’ behaviours (Burgard et al., 2005; 

Chandra et al., 2013; Smith et al., 2003). Likewise, a qualitative study among university 

students found that identification with a sexual identity depends on not only behaviour 

but also other variables such as attraction, place, and even dependent on the event 

(Baldwin et al., 2015). According to a major tenet of cognitive dissonance theory, lack of 

alignment of individuals’ cognitions with their normative self-standards can lead to 

adverse outcomes (Festinger, 1957; Talley et al., 2015). In short, cognitive dissonance 

postulated by Festinger (1957) argues that if two cognitions are relevant to one another 

(i.e. sexual identity and sexual attraction), they are either consonant or dissonant. If 

dissonance between the two exists, it can lead to disturbance, for example, psychological 

discomfort. This psychological discomfort motivates individual to reduce the dissonance, 

at least to a degree, and to avoidance of information or situations that can increase the 
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dissonance (Festinger, 1957; Harmon-Jones & Mills, 2019, p. 3). An example for how 

cognitive dissonance works could be as simple as an habitual smoker experiencing 

disturbance after learning that smoking is bad for your health, but still experiencing a 

cognition to wanting to smoke (Festinger, 1957). To ease this disturbance, habitual 

smoker may compare the danger associated with it to danger from dying in an accident, 

or, think about positive sides of smoking such as losing weight (Harmon-Jones & Mills, 

2019b). Although our study does not aim to directly test the cognitive dissonance theory, 

it does provide us insight, to a particular extent, to understand the possible consequences 

of sexual IAD.   

In consistency with cognitive dissonance theory, evidence suggests that 

sexual IAD can lead to adverse health outcomes, such as depression, sexual risk 

behaviour, and substance misuse. For example, in a meta-analysis of 60 studies, mostly-

heterosexuals reported higher levels of risk in most reviewed mental and physical health 

outcomes, such as internalizing problems, substance use, and victimization, compared to 

heterosexuals (Vrangalova & Savin-Williams, 2014). More specifically, in a longitudinal 

study among young adults, it is shown that current sexual orientation discordance among 

mostly heterosexual males was associated with increased symptoms of depression (Lourie 

& Needham, 2017). In an another study among 4,193 men in New York City, men who 

had sex with men exclusively, but self-identified as heterosexual (8.9%) were less likely 

to have used condoms during their last sexual encounter and were less likely to have been 

tested for HIV than their gay-identified counterparts (Pathela et al., 2006). Similarly, 

Qeadan et al. (2021) found that discordant sexual identity-attractions had higher odds of 

prescription opioid misuse in their lifetime when compared to those with concordant 

sexual identity-attractions.  

Under the cognitive dissonance theory, abovementioned findings about the 

associations between sexual IAD and depression and drug use are factors that are also 

known to be associated with suicidal ideation and suicide attempts (Lourie & Needham, 

2017; Talley et al., 2015). A handful of studies have demonstrated how sexual IAD could 

be associated with SITBs. For example, a longitudinal study by Fish & Pasley (2015) 

demonstrated that those who identified as hetero-flexible were the highest at-risk group 

for depressive symptoms in adulthood and displayed high risk suicidality in early 

adulthood. However, hetero-flexibles had the lowest suicidality by ages 27-34, when 

compared to other sexual minorities (Fish & Pasley, 2015). Perhaps more importantly, a 

study among 6,790 high school students found evidence that high risk nonfatal suicidal 
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behaviours, including suicidal thoughts, plans, and attempts, were more prevalent among 

sexually discordant students compared with concordant students (Annor et al., 2018). 

Minority stress theory also posits that sexual minority identity could be a 

correlate of suicide risk, given that LGB persons tend to experience elevated social stress 

because of perception of negative social attitudes towards their sexual identity (Meyer, 

1995, 2003). Minority stressors are commonly examined under structural, distal, and 

proximal processes. For example, structural level stigma refers to community-level 

negative attitudes which are linked to individual-level outcomes (e.g. elimination of 

protective policies for LGBT rights) (Hatzenbuehler & Link, 2014). Distal processes refer 

to experienced discrimination, being victims of prejudice events, and homophobia at the 

societal level, while proximal processes refer to internalized homonegativity, and 

internalization and endorsement of negative societal attitudes (Mongelli et al., 2019). 

These negatives impact on the stressors could be buffered with social support or coping 

abilities. Previous research linked sexual minority identity and its stressors with unique 

coping strategies (Hequembourg & Brallier, 2009) such as substance use (Boyle et al., 

2017). Likewise, stigma and victimization experienced due sexual minority identity 

status, which is part of the minority stress model, can contribute to STIB risk among LGB 

individuals (Meyer, 2003; Smith et al., 2020).  

There is a higher prevalence of SITBs among male and LGB populations and 

few studies on the relationship between sexual minority status and SITBs exist. 

Additionally, although associations between sexual IAD and certain health outcomes are 

well established, much remains to be investigated with especially data on men being 

particularly scarce or missing (Vrangalova & Savin-Williams, 2014, p. 439), and more 

exploration of how bisexual IAD is affected is needed (Vrangalova & Savin-Williams, 

2014, p. 439). Therefore, in order to inform future prevention efforts, this study aims to 

investigate how sexual IAD is associated with STIBs, namely suicidal thoughts, plans, 

and suicide attempts, with nuanced categories of sexual IAD among a nationally 

representative sample of noninstitutionalized adults, both males and females, in the U.S.  

4.2. Methodology 
 

4.2.1. Data 
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For the current study, we aggregated the most recent six waves of data from 

the National Survey on Drug Use and Health (NSDUH 2015-2020, N=217,332). NSDUH 

data are derived from nationally representative probability samples of populations living 

in households, noninstitutionalized group quarters, and shelters, obtained through four 

sampling stages  (Center for Behavioral Health Statistics and Quality, 2020). we focused 

on adults (age >18) because only adults were asked about their sexual identity. We only 

include males and females in our study, because the sex variable in the NSDUH dataset 

is binary-coded. These cross-sectional surveys were administered via computer-assisted 

interviewing conducted by an interviewer and audio computer-assisted self-interviewing. 

The weighted interview response rates were 69.7% (2015), 68.4% (2016), 67.1% (2017), 

66.6% (2018), 64.9% (2019), 60.41% (2020).  

4.2.2. Measures 
 

Participants were asked about past year SITBs. NSDUH recoded suicide 

information based on suicidal ideation screening, and we used the following three 

variables as the dependent variables: suicidal thoughts (seriously thought about killing 

self in past year), suicide plans (made plans to kill self in past year), and suicide attempts 

(attempted to kill self in past year). SITB variables were kept binary-coded, as they appear 

in the NSDUH dataset.  

With respect to sexual identity, participants were asked “which one of the 

following do you consider yourself to be?” and answer options were “heterosexual”, 

“lesbian or gay”, and “bisexual”. Respondents who refused to answer (2.3%) or reported 

not knowing (0.6%) were excluded from the analysis.  

With respect to sexual attraction, NSDUH first mentioned to participants that 

“people are different in their sexual attraction to other people”, and they were then asked, 

“Which statement best describes your feelings?” The following were the possible 

answers: “I am only attracted to opposite sex”, “I am mostly attracted to opposite sex”, 

“I am mostly attracted to opposite sex”, “I am equally attracted to males and females”, “I 

am mostly attracted to same sex”, “I am only attracted to same sex”, and “I am not sure”. 

we excluded those who answered the sexual attraction question as ‘not sure’ (1.54%), as 

previous studies have shown that this is a separate indicator that should be considered for 

adverse health outcomes, including SITBs (Zhao et al., 2010). Also, respondents who 
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refused to answer (0.9%) or reported not knowing (0.3%) were excluded from the 

analysis. 

We created a categorical sexual identity-attraction concordant/discordant 

variable based on the aforementioned sexual identity and sexual attraction variables. 

Sexual identity-attraction concordance refers to heterosexual adults reporting sexual 

attraction only to individuals of the opposite sex, gay and lesbian adults reporting an 

attraction only to individuals of the same-sex, and bisexual adults reporting an attraction 

to individuals of both sexes equally or an attraction mostly to either sexes. Sexual identity-

attraction discordance refers to any other combination. For example, a bisexual man 

reporting having only attraction to males or only to females is considered as sexual IAD, 

because by definition bisexual refers to an individual who is sexually or romantically 

attracted to both men and women, or to more than one sex or gender (Baeth, 2021). 

We included whether respondents experienced a depression period in the past 

year as a covariate. Likewise, we included whether respondents reported alcohol, illegal 

substances (other than marijuana), or marijuana dependence or abuse in the past year as 

control variables. Previous research has shown that depression and substance use 

problems were associated with SITBs (Rodríguez-Cintas et al., 2018).  

We included several other control variables. We included participants’ age as 

a categorical variable, with categories indicating age 18-25, 26-34, and 35 or older. 

Participants’ race/ethnicity was included as a recoded variable indicating non-Hispanic 

white, non-Hispanic black, Hispanic, and Asian or another race. Participants’ education 

level was included with values indicating less than high school, high school graduate, 

some college or associate degree, and college graduate. Participants were also asked about 

their annual family income, and we included a recoded version of this variable with values 

indicating <$20,000, $20,000-$49,999, $50,000-$74,999, and >$75,000. Participants’ 

marital status and variable indicating whether they are insured (i.e., private insurance, 

Medicare, Medicaid, Champus/ChampusVA/Military, or other insurance) were included 

as the imputed versions of dummy variables. We included insurance status as a control 

variable because previous research suggests that insurance status is associated with illicit 

substance use including club drugs (Whittle et al., 2019) and with mental health treatment 

among adults with substance use disorder (Jones & McCance-Katz, 2019), which are also 

associated with particular SITB outcomes (Lourie & Needham, 2017; Talley et al., 2015). 

Lastly, we included county metro/nonmetro status with a 3-level variable indicating 
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counties with more than a million people, 250,000 to a million people, and less than 

250,000 people.  

4.3. Statistical Analysis 
 

All statistical analyses are sex-stratified. For descriptive purposes, we 

estimated the prevalence of sexual identity-attraction concordance/discordance and past-

year STIBs according to sexual identity among male and female adults and the combined 

prevalence within each sex. Comparisons of prevalence of each outcome and between 

each category of sexual identity-attraction concordance/discordance were conducted 

using Rao-Scott chi-square. We then examined whether sexual IAD was associated with 

all three SITB outcomes. We specified suicidal thoughts, suicide plans, and suicide 

attempt in the past year as the dependent variables in separate models. First, we examined 

multivariable models including the sexual IAD variable and all aforementioned 

demographic and medical variables as covariates, regardless of sexual identity of 

individuals, to estimate adjusted odd ratios (aORs). Next, we estimated these aORs with 

stratifying the sexual IAD variable by sexual identity. Then, we examined multivariable 

models including the sexual IAD variable and all aforementioned demographic and 

medical variables within each sexual identity group (i.e. in a sample of heterosexual-

identified respondents only). Sample weights were utilized in all analyses which were 

provided by NSDUH to address unit- and individual-level non-response, complex survey 

design, selection probability, and population distribution. Data were analysed using 

survey (“svy”) commands in Stata MP 13 (StataCorp, 2015). 

4.4. Results 
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Table 4.1. Sample Characteristics     

 Males Females 
   % N % N 

Sexual Identity     
   Sexual Identity-Attraction Concordant  99.3 102,528 99.1 111,369 
   Sexual Identity-Attraction Discordant: Heterosexual 0.4 478 0.6 666 
   Sexual Identity-Attraction Discordant: Gay/Lesbian 0.1 48 0.1 63 
   Sexual Identity-Attraction Discordant: Bisexual 0.2 201 0.3 323 
Education     
   Less than High School 13.7 15,328 11.4 14,771 
   High School 28.6 32,041 23.7 30,700 
   Some College 30.9 34,580 35.3 45,772 
   College 
Income 

26.8 30,005 29.7 38,478 

   <$20,000  17.2 19,278        21.5 27,923 
   $20,000-$49,999 29.8 33,389 31.1 40,438 
   $50,000-$74,999 16.3 17,948 15.2 19,798 
   ≥$75,000 36.9 41,339 32.0 41,562 
Race     
   White 61.5 68,867 60.2 78,201 
   Black 11.5 12,918 12.8 16,600 
   Hispanic 16.7 18,676 17.0 22,067 
   Asian/Other 10.2 11,493 9.91 12,853 
Age     
   18-25 33.3 37,270 31.3 40,592 
   26-34 20.2 22,660 20.9 27,067 
   35+ 46.5 52,024 47.8 62,062 
Marital Status     
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   Ever Married,  
   Separated, or Widowed 

51.9 58,096 58.0 75,231 

   Never Married 48.1 53,858 42.0 54,490 
Insurance     
   No 13.6 15,279 9.82 12,734 
   Yes 86.3 96,675 90.2 116,987 
Metropolitan Area     
    >1,000,000 45.0 50,483 45.0 58,368 
    250,000 – 1,000,000 35.4 39,660 35.7 46,326 
    <250,000 19.4 21,811 19.3 25,027 
Survey Year     
   2015 17.7 19,828 18.3 23,733 
   2016 17.7 19,853 17.5 22,772 
   2017 17.8 19,987 17.4 22,567 
   2018 18.0 20,169 17.6 22,857 
   2019 17.8 19,932 17.6 22,807 
   2020 10.9 12,185 11.5 14,985 
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Table 4.2. Prevalence of Sexual Identity-Attraction Concordance/Discordance and Past-Year Self-Injurious 
Thoughts and Behaviours According to Sexual Identity Among Adults in United States, 2015-2020 

 

Males 

Suicidal 
Thoughts  

Weighted % 
(95% CI) 

Suicide Plan 
Weighted % 

(95% CI) 

Suicide Attempt 
Weighted % 

(95% CI) 

Sexual Identity-Attraction Concordant  3.86 (3.69-4.04) 1.03 (0.95-1.11) 0.39 (0.35-0.43) 
Sexual Identity-Attraction Discordant: Heterosexual 5.39 (3.03-9.39) 0.58 (0.23-1.44) 0.73 (0.31-1.74) 
Sexual Identity-Attraction Discordant: Gay 9.72 (3.63-23.6) 6.66 (2.00-20.0) 4.68 (1.33-15.2) 
Sexual Identity-Attraction Discordant: Bisexual 11.2 (7.05-17.3) 7.10 (4.36-11.4) 4.74 (2.74-8.09) 
Combined 3.89 (3.71-4.06) 1.04 (0.96-1.13) 0.40 (0.36-0.44) 
p-value 0.002 <0.001 <0.001 
 
 
 
Females 

Suicidal 
Thoughts  

Weighted % 
(95% CI) 

Suicide Plan 
Weighted % 

(95% CI) 

Suicide Attempt 
Weighted % 

(95% CI) 

Sexual Identity-Attraction Concordant  4.32 (4.12-4.52) 1.27 (1.18-1.36) 0.60 (0.55-0.66) 
Sexual Identity-Attraction Discordant: Heterosexual 3.87 (2.10-7.02) 1.41 (0.47-4.09) 0.71 (0.12-3.90) 
Sexual Identity-Attraction Discordant: Gay 3.28 (0.95-10.7) 0.48 (0.06-3.66) 0.79 (0.17-3.51) 
Sexual Identity-Attraction Discordant: Bisexual 5.45 (3.41-8.58) 2.15 (1.19-3.84) 1.75 (0.82-3.66) 
Combined 4.32 (4.12-4.53) 1.27 (1.18-1.37) 0.61 (0.55-0.67) 
p-value 0.751 0.554 0.308 
Note: CI = Confidence interval.  
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Table 1 presents the sample characteristics. Table 2 presents estimated 

prevalence of STIBs according to sexual identity-attraction concordance/discordance 

according to sexual identity. Differences among sexual identities for all three self-

injurious thoughts and behaviours outcomes were all significant (suicidal thoughts, p-

value=0.002; suicide plans and attempts, p-value=<0.001) for males. Among men, men 

who reported sexual identity-attraction concordance had the lowest prevalence of all three 

SITB outcomes, while bisexual-identified men who report sexual IAD had the highest 

prevalence of all three outcomes (suicidal thoughts: 11.2%, suicide plans: 7.10%, suicide 

attempts: 4.74%). Among women bisexual-identified women who report sexual IAD had 

the highest prevalence of all three outcomes as well (suicidal thoughts: 5.45%, suicide 

plans: 2.15%, suicide attempts: 1.75%), although these differences were not significant.  

In Table 3, we present multivariable logistic models including sexual IAD 

variable. Compared to sexual identity-attraction concordant men, sexual identity-

attraction discordant men were more likely to report suicidal thoughts (aOR=2.04, 95% 

CI:1.29-3.21) and suicide plans (aOR=3.67, 95% CI: 2.24-6.00) in the past year. We 

found no significant for results for women.  

In Table 4, we present adjusted multivariate logistic models including 

subcategories of sexual IAD variable. Compared to sexual identity-attraction concordant 

men, sexual identity-attraction discordant gay- (aOR=5.92, 95% CI:1.54-22.7) and 

bisexual-identifying men (aOR=4.38, 95% CI: 2.17-8.83) were more likely to report past-

year suicidal plans. Further, men who identify as heterosexual (aOR=2.66, 95% CI:1.06-

6.68), gay (aOR=7.05, 95% CI:1.88-26.4), and bisexual (aOR=10.0, 95% CI:4.37-22.9) 

and report sexual IAD were at greater risk of reporting past-year suicide attempt when 

compared to sexual identity-attraction concordant men. Among women, we found that 

women who identify as bisexual but report sexual IAD (aOR=0.38, 95% CI:0.21-0.70) 

were at less risk of reporting suicidal thoughts when compared to women with concordant 

sexual identity-attraction.  
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Table 4.3. Adjusted Logistic Regressions Examining Associations Between Sexual Identity-Attraction 
Concordance/Discordance and Past-Year Self-Injurious Thoughts and Behaviours Among Adults in United States, 

2015-2020 
 

    Suicidal Thoughts 
aOR (95% CI) 

Suicide Plan 
aOR (95% CI) 

Suicide Attempt 
aOR (95% CI) Males    

Sexual Identity-Attraction Concordant 1.00  1.00  1.00  

Sexual Identity-Attraction Discordant 2.04 (1.29-3.21) b 3.67 (2.24-6.00) c 5.71  (3.32-9.81) 
 Observations 110,045  110,035  110,038  
 
Females 

Suicidal Thoughts 
aOR (95% CI) 

Suicide Plan 
aOR (95% CI) 

Suicide Attempt 
aOR (95% CI) 

Sexual Identity-Attraction Concordant 1.00  1.00  1.00  
Sexual Identity-Attraction Discordant  0.95 (0.58-1.58) 1.38 (0.58-3.31) 1.72 (0.59-5.05) 
Observations 127,531  127,516  127,522  
Note: CI = Confidence interval. aOR = Adjusted Odd Ratio. Multivariate adjusted models are controlled for past year depression, education, income, race/ethnicity, age, alcohol 
dependence or abuse, illegal substance dependence or abuse, marijuana dependence or abuse, marital status, insurance status, county metro status, year of the survey.  
a p < .05 
b p < .01  
c p < .001 
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Table 4.4. Adjusted Logistic Regressions Examining Associations Between Sexual Identity-Attraction 
Concordance/Discordance and Past-Year Self-Injurious Thoughts and Behaviours According to Sexual Identity 

Among Adults in United States, 2015-2020 
 

    Suicidal Thoughts 
aOR (95% CI) 

Suicide Plan 
aOR (95% CI) 

Suicide Attempt 
aOR (95% CI) Males    

Sexual Identity-Attraction Concordant  1.00  1.00  1.00  

Sexual Identity-Attraction Discordant: Heterosexual 1.86 (0.98-2.51)  0.75 (0.29-1.92)  2.66 (1.06-6.68) a 

Sexual Identity-Attraction Discordant: Gay 1.68 (0.62-2.48) 5.92 (1.54-22.7) b 7.05 (1.88-26.4) b 

Sexual Identity-Attraction Discordant: Bisexual 1.67 (0.85-3.29) 4.38 (2.17-8.83) c 10.0 (4.37-22.9) c 

 Observations 102,432  102,426  102,429  
 
Females 

Suicidal Thoughts 
aOR (95% CI) 

Suicide Plan 
aOR (95% CI) 

Suicide Attempt 
aOR (95% CI) 

Sexual Identity-Attraction Concordant 1.00  1.00  1.00  
Sexual Identity-Attraction Discordant: Heterosexual 1.21 (0.64-2.29) 1.83  (0.57-5.88) 1.82 (0.30-11.0) 
Sexual Identity-Attraction Discordant: Lesbian 0.44 (0.12-1.61)  0.18 (0.02-1.54) 0.50 (0.09-2.52) 
Sexual Identity-Attraction Discordant: Bisexual 0.38 (0.21-0.70) b 0.48 (0.23-1.00) 0.82 (0.36-1.87) 
Observations 111,470  111,460  111,462  

Note: CI = Confidence interval. aOR = Adjusted Odd Ratio. Multivariate adjusted models are controlled for sexual identity, past year depression, education, income, 
race/ethnicity, age, alcohol dependence or abuse, illegal substance dependence or abuse, marijuana dependence or abuse, marital status, insurance status, county metro status, 
year of the survey.  
a p < .05 
b p < .01  
c p < .001 
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Table 4.5. Adjusted Logistic Regressions Examining Associations Between Sexual Identity-Attraction 
Concordance/Discordance and Past-Year Self-Injurious Thoughts and Behaviours Among Bisexual-Identified Adults 

in United States, 2015-2020 
 

    Suicidal Thoughts 
aOR (95% CI) 

Suicide Plan 
aOR (95% CI) 

Suicide Attempt 
aOR (95% CI) Males    

Sexual Identity-Attraction Concordant 1.00  1.00  1.00  
Sexual Identity-Attraction Discordant 1.54 (0.82-2.89)  3.82 (2.12-6.91) c 5.30  (2.13-13.1) c 

 Observations 2,718  2,717  2,717  
 
Females 

Suicidal Thoughts 
aOR (95% CI) 

Suicide Plan 
aOR (95% CI) 

Suicide Attempt 
aOR (95% CI) 

Sexual Identity-Attraction Concordant 1.00  1.00  1.00  
Sexual Identity-Attraction Discordant  0.36 (0.21-0.63) b 0.43 (0.20-0.89) b 0.70 (0.30-1.64) 
Observations 9,394  9,390  9,390  

Note: CI = Confidence interval. aOR = Adjusted Odd Ratio. Multivariate adjusted models are controlled for past year depression, education, income, race/ethnicity, age, alcohol 
dependence or abuse, illegal substance dependence or abuse, marijuana dependence or abuse, marital status, insurance status, county metro status, year of the survey.  
a p < .05 
b p < .01  
c p < .001 
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Finally, we present the results of multivariable models among bisexual-

identified adults in Table 5. The results for the rest of sexual identity groups are not 

shown, since all of the results were insignificant (available upon request). In Table 5, we 

found that bisexual-identified men who experience sexual identity-attraction discordance 

are at greater risk of reporting past-year suicide plans (aOR=3.82, 95% CI:2.12-6.91) and 

suicide attempts (aOR=5.30, 95% CI:2.13-13.1), when compared to bisexual men with 

concordant sexual identity-attraction. Among women, we found that women who identify 

as bisexual but report sexual IAD were at less risk of reporting suicidal thoughts 

(aOR=0.36, 95% CI:0.21-0.63) and plans (aOR=0.43, 95% CI:0.20-0.89) when compared 

to bisexual women with concordant sexual identity-attraction. 

4.5. Discussion 
 

Many studies suggest that LGB populations are disproportionately affected 

by suicide (Guz et al., 2021; Miranda-Mendizábal et al., 2017; Quarshie et al., 2020) and 

that sexual IAD is associated with SITBs (Annor et al., 2018; Fish & Pasley, 2015). 

However, research was needed to examine whether nuanced categories of sexual IAD, 

such as bisexual IAD, is associated with SITBs among a nationally representative sample 

of noninstitutionalized adults in the U.S. Results have implications for clinical practice 

and future research. 

To our best knowledge, this is the first study to examine the relationship 

between sexual identity-attraction discordance and SITB outcomes among adults which 

adds complexity to this relationship by considering nuanced sexual IAD categories based 

on sexual identity and sex. Firstly, regardless of self-reported sexual identity, results of 

this study suggest that men with sexual identity-attraction discordance are at greater risk 

of reporting particular SITB outcomes, namely suicide plans and suicide attempts in the 

past-year. These results are in line with previous studies which associate sexual IAD and 

suicidal outcomes (Annor et al., 2018). Furthermore, we found significant results when 

we stratified our analysis by sexual identity. Results indicate the need to address suicide 

risk factors within identity-attraction discordant heterosexuals and sexual minorities. We 

found that heterosexual men who report sexual IAD are at greater risk of reporting suicide 

attempts in the past-year when compared to men with concordant sexual-identity 

attraction. Normative sexual identity-attraction standards set by societal heterosexism 
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instructs heterosexual identity and heterosexual attraction as common norm (Szymanski 

et al., 2008). The notion that individuals who experience conflicting or incompatible 

cognitions, whether between actual- and ideal-self or actual- and ought by society self-

states, are at risk of experiencing discomfort has been discussed decades ago (Higgins, 

1987). In line with the cognitive dissonance theory, in response to this conflict, an 

individual may attempt to resolve this conflict (Festinger, 1957). Therefore, heterosexual-

identified individuals in our sample may have increased risk of past-year suicide attempt 

in an effort to ease this conflict. Future research should directly test cognitive dissonance 

levels when studying sexual IAD and SITB risks among heterosexual-identified men.  

We found similar results for sexual minorities who reported sexual IAD. We 

found that gay and bisexual men who report sexual IAD are more likely to report past-

year suicide plan and suicide attempts when compared to men with concordant sexual 

identity-attraction. These findings corroborate previous studies which showed that sexual 

minorities are at greater risk of experiencing SITBs (Guz et al., 2021; Hottes et al., 2016; 

Miranda-Mendizábal et al., 2017; Quarshie et al., 2020). In the present study, we found 

that the effect of discordant sexual orientation on SITBs was higher among bisexual men. 

Particularly, we have shown that bisexual men, who are already disproportionately 

affected by SITBs when compared to other sexual minority identities (Marshal et al., 

2013; Saewyc et al., 2007), are at even greater risk if they report sexual IAD. In order to 

understand this disparity further, we focused on how sexual IAD among each sexual 

identity is associated with SITBs. We found no significant differences between sexual 

identity-attraction concordance and discordance within heterosexual, gay, and lesbian 

identified groups. Therefore, to a certain extent, our study showed the previous 

differences between concordant/discordant groups are attributable to sexual identity 

among these groups, more so than sexual IAD. However, we found that among bisexual 

individuals, those who report sexual identity-attraction discordance are at greater risk of 

reporting suicidal thoughts and behaviours when compared to those who report 

concordant sexual identity-attraction. These results add to the literature on sexual 

identity-attraction discordance among individuals who belong to sexual minority groups 

(Goethe et al., 2018), by providing important results concerning bisexual identified men.  

In addition to the cognitive conflict between their identity-attraction, 

heterosexism, and internalized homonegativity, bisexual individuals must deal with 

bisexism (Szymanski et al., 2008). According to the minority stress theory, bisexual 

individuals experience the risks of social stress because of the negative attitudes toward 
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their sexual identity from heterosexual and gay/lesbian individuals (Feinstein & Dyar, 

2017). This may be, to a certain extent, due to the belief that many bisexual individuals 

are promiscuous (Brewster & Moradi, 2010), or that bisexuality is not a legitimate identity 

(Feinstein & Dyar, 2017). These negative attitudes may hinder one´s acceptance of their 

bisexual identity (Higgins, 1987) and be visible at societal level (Mohr et al., 2017; 

Schuler et al., 2018). Combination of bisexism and cognitive conflict, therefore, may 

contribute in explaining the SITB risks between sexual identity-attraction 

concordant/discordant bisexual men.  

Among sexual minority women, sexual identity-attraction discordance may 

work as a protective factor against SITB risks. This finding is in consistency with several 

studies examining the relationship between sexual IAD and risk factors associated with 

suicide risks. For example, a study among young adults found that while sexual identity 

discordance among heterosexual females was associated with depressive symptoms, they 

did not find a similar association among sexual minority women (Lourie & Needham, 

2017). Regarding substance use among sexual IAD women, results are mixed. A study 

among sexual minority women found no superordinate relationship between discordance 

among sexual orientation dimensions and hazardous drinking (Talley et al., 2015), while 

a few studies documented sexual IAD as a risk factor for alcohol misuse (Bauer et al., 

2010; Drabble et al., 2005; Gattis et al., 2012) and tobacco use disorders (McCabe et al., 

2018) among heterosexual women. Future research in sexual IAD and SITBs should 

focus on bisexual women and continue to combine even more nuances sexual identity and 

attraction dimensions.  

Based on these findings, it is possible to suggest that the outcomes of sexual 

IAD depend on multiple factors simultaneously, depending on different combinations of 

how sexual IAD is conceptualized (i.e. identity versus attraction, identity versus 

behaviour), gender identity, and the outcome studied (Qeadan et al., 2021). Future 

research should consider these possible combinations.  

4.6. Limitations 
 

Our study has its limitations. Firstly, NSDUH is a self-reported survey and 

self-reported responses are susceptible to limited recall and social desirability bias. 

Secondly, another limitation to our study is that NSDUH does not ask whether the 

participants are transgender. It has been shown that gender identity is a risk factor for 
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suicide risk (Barboza et al., 2016). Unfortunately, gender of the respondents is binary-

coded in the NSDUH dataset; therefore, we could not go beyond analysing males and 

females. Future research should consider including various gender categories in the 

possible combinations of sexual identity-attraction concordance/discordance. Thirdly, 

similar to the majority of the studies in the field of sexual IAD, our results are based on 

quantitative data. We invite future research to investigate these associations using 

qualitative data. Fourth, sexual identity and attraction can shift over time, simultaneously 

or not, and future studies should determine the associations between sexual orientation 

and age at the first drug use using longitudinal data. Similarly, the cross-sectional design 

of this study does not allow us to infer causality between variables. Finally, NSDUH only 

samples noninstitutionalized U.S. population and thus adults who live in long-term care, 

individuals experiencing homelessness, and incarcerated are underrepresented. 

4.7. Conclusion 
 

Men who report sexual identity-attraction discordance are at risk of certain 

suicidal outcomes. Especially alarming results emerged for bisexual men with sexual 

IAD. These findings highlight the need to prioritize sexual attraction as much as identity 

in the prevention efforts, particularly concerning sexual minorities.  
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Abstract 
 

Substance use disorders (SUDs) are one of the life-threatening problems and 

lesbian, gay, and bisexual (LGB) identified individuals are disproportionately affected by 

it. Early onset on certain substances have also been linked to SUDs. However, the link 

among sexual identity, early substance use initiation, and SUDs is unknown. We aimed 

to determine whether early initiation to particular substance mediate the relationship 

between sexual identity and SUDs. We examined data from adults participating in the 

most recent six waves (2015-2020) of the National Survey on Drug Use and Health, using 

structural equation modelling. Early substance use initiation was associated with greater 

SUDs. Our results showed that gay men were at greater odds of SUDs but not had less 

odds of early substance use initiation compared to other men. Lesbian women at greater 

odds of early substance use initiation compared to other women. Both bisexual men and 

women were at greater odds of both SUDs and early substance use initiation. Our analyses 

showed that early substance use initiation mediated the relationship between sexual 

identity and SUDs. While for lesbians and bisexual men and women this mediation has 

led to an increase in SUD, for gay men we found that results in the opposite direction. 

The implications for future studies and substance use prevention efforts are discussed.  

 

Keywords: Substance use disorders, early substance use initiation, LGB, sexual 

identity, National Survey on Drug Use and Health  
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5.1. Introduction 
Substance use disorders are life-threatening health problems. In the United 

States (US), the age-adjusted rate of drug overdose rate has increased 31% between 2019 

to 2020 (“Drug Overdose Deaths Remain High,” 2022) and substance use disorders are 

responsible for a vast global burden (Patel et al., 2016; Whiteford et al., 2013) effecting 

social, family, and work life (Jun et al., 2019). According to the Diagnostic and Statistical 

Manual of Mental Disorders 5 (DSM-5), substance use disorder refers to a combination 

of substance dependence on or substance abuse (Center for Behavioral Health Statistics 

and Quality, 2016). Previous researchers have asked the question of who develops 

substance use disorder several times. A meta-analysis (Meier et al., 2016) showed that 

particular childhood and adolescent risk factors, such as low family socioeconomic status, 

family history of substance dependence, childhood conduct disorder, childhood 

depression, and frequent use of alcohol, cannabis, and tobacco use during adolescence, 

are associated with substance dependence in adult life. 

Several approaches have taken to understand the risks for developing 

substance use disorders. It is well documented that sexual minorities, lesbian, gay, and 

bisexual (LGB) individuals, are at greater risk of substance use when compared to 

heterosexual populations (Griffin et al., 2020; Halkitis et al., 2005a; Lea et al., 2013; 

O’Byrne & Holmes, 2011; Schuler et al., 2019; Schuler & Collins, 2020a). Substance use 

disorders are also highly prevalent among LGB populations. Research also noted 

substantial differences across sexual identity and sex. For example, in the study of 

McCabe et al. (2009), odds of past-year drug dependency was elevated among lesbian 

women, gay and bisexual men when compared to heterosexuals of their respective sex, 

with the results relatively larger for lesbian women.  

Sexual minority theory provides an explanatory theoretical framework to 

understand, to a certain extent, possible early substance use initiation, and disparities of 

substance use disorder between sexual minorities and heterosexuals (Felner et al., 2020). 

The sexual minority hypothesis posits that prejudice, stigma, and discrimination 

experienced by sexual minority identity can lead to distress and mental health problems 

(Meyer, 1995, 2003). Minority stressors have certain elements, such as proximal 

(personal stressors, i.e., internalized homonegativity), distal (hostile environments, i.e., 

experiencing victimization), and structural stressors (societal level stressors, i.e., policies 

against LGBT rights), which have been studied by previous scholars to explain 

disproportionate health disparities across sexual identities. These experiences of 
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discrimination have been associated with victimization (Kosciw et al., 2012; Ybarra et 

al., 2015), developing depressive symptoms (Mustanski et al., 2016), psychiatric 

disorders (Mays & Cochran, 2001), and psychological distress. Experienced 

discrimination may be directly associated with developing substance use disorder (Slater 

et al., 2017). The study of McCabe et al. (2010) documents that among LGB individuals, 

those who reported experiencing three types of discrimination (i.e. based on gender, 

racial, and sexual identity) were at greater odds of developing substance use disorder. 

Similar evidence emerged among sexual minorities who experience internalized 

homophobia and heterosexism (Weber, 2008).  

Another body of research suggested that early substance use initiation might 

be an underlying factor for subsequent substance use disorders. Previous research showed 

that early onset of substance use is associated with psychiatric disorder (Poudel & 

Gautam, 2017), conduct disorder (Hser et al., 2003), sexual risk behavior (Gordon et al., 

2004), and problems related to schooling (Gordon et al., 2004; Kelly et al., 2015). 

Furthermore, it is possible to that the early age of substance use initiation is a risk factor 

for subsequent substance use disorders because early onset users may have more 

accumulated time to consume substances and develop a disorder or extended time to 

consume regularly (Magid & Moreland, 2014). Substantial research on early substance 

use initiation and its relation to developing substance use disorder have been conducted 

(Hayatbakhsh et al., 2008; Moss et al., 2014; Warner & White, 2003). Research showed 

that people who report beginning drinking before age of 14 years were at greater risk of 

alcohol dependence within the 10 years of first drinking (Hingson et al., 2006). The 

longitudinal study of King and Chassin (2007) documented that early substance use 

initiation, which was defined based on both alcohol and drug use, was associated with 

drug dependency in young adulthood. However, they also note that while substance use 

initiation prior to age 14 was a predictor of alcoholism later in life, it was not a predictor 

of its development (King & Chassin, 2007). This result, to a certain extent, may be 

suggestive of a possible mediator variable between early substance use initiation and 

substance dependency. Furthermore, previous studies suggest that there are differences 

across sexual identities and type of substance consumed (Poudel & Gautam, 2017) 

regarding early onset of initiation. For example, the study of Sönmez & Palamar (2022) 

examined the relationship between sexual orientation and early onset, prior to the age of 

15, of club drug use. Their results show that bisexual and lesbian women were at greater 

risk of early marijuana, cocaine, and ecstasy use initiation, while bisexual men were at 
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greater risk of early cocaine use initiation, compared to their respective sexes. Sönmez & 

Palamar (2022) also found that gay men had lower odds of initiation prior to age 15 for 

marijuana, inhalants, and methamphetamine. 

Previous studies extensively documented the associations between sexual 

minority identity and early substance use initiation and SUD, and, between early 

substance use initiation and SUD. However, to our knowledge, no study has investigated 

whether substance use initiation prior to age 14 mediates the relationship between sexual 

identity and SUD. We analyze the data from the six latest waves of National Survey on 

Drug Use and Health, a representative sample of noninstitutionalized adults in the United 

States. Results of this study can help future prevention efforts to better target who is at 

the risk of alcohol and substance use dependence.  

 

5.2. Methods 
 

5.2.1. Data 
 

We aggregated the most recent six waves of data (2015-2020) from the 

National Survey on Drug Use and Health (NSDUH; N=315,661). We focused on adults 

(aged ≥18) because only adults were asked about their sexual identity. Data are derived 

from nationally representative probability samples of populations living in households, 

noninstitutionalized group quarters, and shelters, obtained through a multi-stage sampling 

design (Center for Behavioral Health Statistics and Quality, 2020). These cross-sectional 

surveys were administered via computer-assisted interviewing conducted by an 

interviewer and audio computer-assisted self-interviewing.  

5.2.2. Measures  
 

Substance Use Disorder (SUD) - The primary outcome variables are the 

alcohol dependence or abuse, illicit drug dependence or abuse, and marijuana dependence 

or abuse variables, based on the criteria in the American Psychiatric Association (APA) 

Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM V). These three 

dichomatized variables are used to create substance use disorder latent variable. 
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Early Substance Use Initiation – In the NSDUH survey, participants were 

asked about their lifetime use of particular substances. Those who reported a lifetime use 

of a particular substance then were asked about their age at first use of that substance, 

which participants filled in their age at first use. Based on the reported age, we created a 

binary-coded variable with the value of 1 if the respondent reported use of that substance 

prior to the age 15. Early substance use initiation has been defined as initiation prior to 

the age of 15 (Ahuja et al., 2021; Sönmez & Palamar, 2022; Trujillo et al., 2019). In our 

analysis, we focused on the following substances: marijuana, cocaine, inhalants (e.g., 

amyl nitrite [poppers], or nitrous oxide [whippets], gasoline or lighter fluid), ecstasy 

(MDMA, Molly), methamphetamine, and alcohol.   

Sexual Identity - With respect to sexual identity, participants were asked 

“which one of the following do you consider yourself to be?” and answer options were 

“heterosexual, “lesbian or gay,” and “bisexual.” Respondents could also report that they 

do not know (0.6%) or that they refuse to answer (1.2%) and participants reporting either 

of these responses were selected out of analyses. Based on the sexual orientation variable 

and respondents’ reported sex, male or female, (imputation revised by NSDUH), we 

created an updated sexual identity variable indicating both the reported sex and sexual 

orientation of respondents. Specifically, the categories of this variable are “heterosexual 

man”, “heterosexual woman”, “gay man”, bisexual man,” “lesbian woman”, and 

“bisexual woman”. 

Covariates – We included several control variables into our analysis. We 

included the participants’ age at the time of the study as a categorical variable, 

with categories indicating ages 18–25, 26–34, 35–49, and 50 or older. Participants’ 

race/ethnicity was included as a recoded variable indicating non-Hispanic white, non-

Hispanic black, Hispanic, and Asian or other race. Participants’ education level was 

included with values indicating less than high school, high school graduate, some college 

or the associate’s degree, and college graduate. Participants were also 

asked about their annual family income, and we included a recoded version 

of this variable with values indicating <$20,000, $20,000-$49,999, $50,000-$74,999, and 

≥$75,000. Variable for the participants’ marital status was included with the following 

categories; ever married, separated, or divorced, and never married. Respondents’ 

insurance status (i.e., private insurance, Medicare, Medicaid, 

Champus/ChampusVA/Military, or other insurance) was included as the already imputed 

version in the NSDUH dataset. Lastly, we included county metro/nonmetro status with a 
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three-level variable indicating counties with more than a million people, 250,000 to a 

million people, and less than 250,000 people. 

 

5.2.3. Statistical Analysis  
 

We use RStudio and the ‘lavaan’ package (Rosseel, 2012) to analyze the 

hypothesized structural equation model. Prior to the analysis, the data was checked for 

multicollinearity, missing data, departures from normality and distributions. 

Multicollinearity was not present. Missing data were handled with pairwise deletion.  

Firstly, for descriptive purposes, we estimated the prevalence and means (if 

applicable) of all variables, by sex. Comparisons of variables for the outcome variables 

were conducted using Rao-Scott chi-square. Then, as a first step into our SEM analysis, 

we conducted Confirmatory Factor Analysis (CFA). Finally, we estimated our 

hypothesized SEM (Figure 1) in two different models, for men and women separately. 

Since we will be estimating mediator effects, we have followed the study of (Shrout & 

Bolger, 2002) and used bias-corrected bootstrap method for estimating our model. 

Bootstrapping allows intervals to be estimated without relying on the normal distribution 

assumption and adjusts for possible bias and problematic skewness, if any, in the 

bootstrap samples’ distribution (Beaujean, 2014). Thus, we estimated our SEM for men 

and women separately using a bootstrapped ML estimator. The SEM was conducted with 

controlling for effects of covariates (education level, income, age, marital status, race, 

insurance, county, and year of the survey on both the mediator and outcome variables.  
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Figure 5.1. Hypothesized Structural Equation Model 
 

Notes: Circles represent latent variables. Rectangles represent observed (manifest) variables. e* represent 
errors of observed variables to be estimated. As the mediator and outcome variables, both early substance 
use initiation (mediator) and substance use disorder (outcome) latent variables are controlled for 
education level, income, age, marital status, race, insurance, county, and year of the survey.  

 

CFA model’s and SEM’s fit to data has to be examined before proceeding to 

the results. We used commonly employed key fit indices, such as (a) the comparative fit 

Index (CFI); (b) the Tucker-Lewis Index (TLI); (c) the root mean square error of 

approximation (RMSEA), and (d) standardized root mean squared residual (SRMR) (Hu 

& Bentler, 1999; Weston & Gore, 2006). Most studies suggest that values higher than .95 

for CFI and TLI indicate good fit, and values of RMSEA and SRMR <.06 are acceptable 

(Hu & Bentler, 1999; Weston & Gore, 2006). For our SEM, we provide standardized 

estimations since it depends on the equal variances from our specific sample (Grace & 

Bollen, 2005) and that we can compare the estimated coefficients across groups.  

 

5.3. Results 
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5.3.1. Descriptive Statistics 
 

Table 1 presents the sample characteristics. Our final sample was consistent 

of 95.0% and 90.3% heterosexual identified males and females, respectively. Among 

men, 2.49% were gay and 2.51% were bisexual, while among women, 2.07% were lesbian 

and 7.55% were bisexual. Both for males and females, the highest percentage for 

education was some college degree, the majority earned more than $75.000 per year, 

majority were white and older than 35 years old, and ever married, separated, or widowed.  

Table 2 prevalence of early substance use initiation according to current 

sexual identity among adults. Bisexual women had the highest prevalence of initiation 

prior to age of 15 to all drugs examined: marijuana, cocaine, inhalants, ecstasy, and 

methamphetamine. Gay men had the lowest prevalence for early initiation to marijuana 

and methamphetamine, heterosexual women for cocaine, inhalants, and ecstasy. 

In Table 3, we present the prevalence of substance use disorders according to 

current sexual identity. Globally, highest prevalence was for alcohol abuse or 

dependence. Gay men and bisexual women had the same, and the highest among the 

sample, prevalence for alcohol abuse and disorder (12.4%). Bisexual women had the 

highest prevalence of marijuana and illicit drug abuse and dependence (5.39% and 5.56%, 

respectively). Heterosexual women had the lowest prevalence for all three substance use 

disorders examined.  
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Table 5.1. Sample Characteristics     

 Males Females 
   % N % N 

Sexual Identity     
   Heterosexual 95.0 104,326 90.3 114,177 
   Gay/Lesbian 2.49 2,736 2.07 2,615 
   Bisexual 2.51 2,754 7.55 9,537 
Education     
   Less than High School 13.7 15,328 11.4 14,771 
   High School 28.6 32,041 23.7 30,700 
   Some College 30.9 34,580 35.3 45,772 
   College 
Income 

26.8 30,005 29.7 38,478 

   <$20,000  17.2 19,278        21.5 27,923 
   $20,000-$49,999 29.8 33,389 31.1 40,438 
   $50,000-$74,999 16.3 17,948 15.2 19,798 
   ≥$75,000 36.9 41,339 32.0 41,562 
Race     
   White 61.5 68,867 60.2 78,201 
   Black 11.5 12,918 12.8 16,600 
   Hispanic 16.7 18,676 17.0 22,067 
   Asian/Other 10.2 11,493 9.91 12,853 
Age     
   18-25 33.3 37,270 31.3 40,592 
   26-34 20.2 22,660 20.9 27,067 
   35+ 46.5 52,024 47.8 62,062 
Marital Status     
   Ever Married,  51.9 58,096 58.0 75,231 
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   Separated, or Widowed 
   Never Married 48.1 53,858 42.0 54,490 
Insurance     
   No 13.6 15,279 9.82 12,734 
   Yes 86.3 96,675 90.2 116,987 
Metropolitan Area     
    >1,000,000 45.0 50,483 45.0 58,368 
    250,000 – 1,000,000 35.4 39,660 35.7 46,326 
    <250,000 19.4 21,811 19.3 25,027 
Survey Year     
   2015 17.7 19,828 18.3 23,733 
   2016 17.7 19,853 17.5 22,772 
   2017 17.8 19,987 17.4 22,567 
   2018 18.0 20,169 17.6 22,857 
   2019 17.8 19,932 17.6 22,807 
   2020 10.9 12,185 11.5 14,985 
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       Table 5.2. Prevalence of Early Substance Use Initiation According to Current Sexual Identity Among Adults in 
United States, 2015-2020 

Note: CI = Confidence interval. Differences among sexual orientations within marijuana, cocaine, inhalants, ecstasy were p < .001; 
methamphetamine was p = 0.001.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Global 
Weighted % 
(95% CI) 

Heterosexual 
Men  

Weighted % 
(95% CI) 

Gay Men 
Weighted % 

(95% CI) 

Bisexual Men 
Weighted % 
(95% CI)  

Heterosexual 
Women 
Weighted % 
(95% CI) 

Lesbian Women 
Weighted % 
(95% CI)  

Bisexual 
Women 
Weighted % 
(95% CI) 

Marijuana 15.0 (14.7-15.3) 17.0 (16.6-17.4) 10.5 (8.64-12.8) 15.1 (13.3-17.1) 12.0 (11.6-12.4) 19.1 (16.2-22.4) 26.0 (24.5-27.6) 
Cocaine 1.63 (1.43-1.85) 1.79 (1.52-2.12) 1.88 (0.97-3.59) 2.74 (1.53-4.88) 1.12 (0.95-1.32) 2.91 (1.68-5.01) 4.53 (3.42-5.98) 
Inhalants 9.11 (8.72-9.51) 9.87 (9.24-10.5) 9.41 (7.21-12.2) 13.0 (9.86-17.0) 7.24 (6.78-7.72) 14.6 (11.5-18.3) 17.1 (14.8-19.6) 
Ecstasy 0.62 (0.55-0.70) 0.64 (0.52-0.79) 0.88 (0.28-0.44) 2.23 (1.05-4.67) 0.35 (0.28-0.44) 0.95 (0.48-1.86) 2.67 (2.04-3.50) 
Methamphetamine 1.52 (1.35-1.72) 1.54 (1.30-1.83) 0.73 (0.29-1.84) 2.41 (1.38-4.17) 1.34 (1.13-1.58) 2.41 (1.12-5.09) 3.31 (2.35-4.64) 
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Table 5.3. Prevalence of Substance Use Disorders According to Current Sexual Identity Among Adults in United 
States, 2015-2020 

Note: CI = Confidence interval. AOD = abuse or dependence. Differences among sexual orientations within all substance use disorders were all p 
= 0.001.  
 

 

 

 

 

 

 

 

 

 Global 
Weighted % 
(95% CI) 

Heterosexual 
Men  

Weighted % 
(95% CI) 

Gay Men 
Weighted % 

(95% CI) 

Bisexual Men 
Weighted % 
(95% CI)  

Heterosexual 
Women 
Weighted % 
(95% CI) 

Lesbian 
Women 
Weighted % 
(95% CI)  

Bisexual 
Women 
Weighted % 
(95% CI) 

Alcohol AOD 5.93 (5.77-6.08) 7.53 (7.24-7.84) 12.4 (10.9-14.1) 8.09 (6.59-9.89) 3.75 (3.57-3.94) 12.3 (10.5-14.4) 12.4 (11.4-13.5) 
Marijuana AOD 1.53 (1.47-1.60) 2.01 (1.91-2.11) 3.77 (3.09-4.58) 2.59 (2.00-3.34) 0.73 (0.67-0.80) 5.38 (4.37-6.62) 5.39 (4.76-6.09) 
Illicit Drug AOD 1.62 (1.54-1.70) 1.83 (1.73-1.94) 5.15 (4.20-6.29) 2.15 (1.59-2.89) 1.09 (1.00-1.19) 3.69 (2.94-4.61) 5.56 (4.90-6.29)  
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5.3.2. Confirmatory Factor Analysis  
 

The results of the CFA proved that the model is a good fit to the data. For the 

sample including males, the fit indices for CFA were: CFI = 0.96, TLI=0.94, 

RMSEA=0.027 (90% confidence interval [CI] for the RMSEA lower bound=0.026 and 

upper bound=0.029), and SRMR=0.01. For the sample including females, the fit indices 

for CFA were: CFI = 0.95, TLI=0.92, RMSEA=0.031 (90% confidence interval [CI] for 

the RMSEA lower bound=0.030 and upper bound=0.033), and SRMR=0.02.  

5.3.3. Structural Equation Modelling  
 

We provide standardized estimates of coefficients and errors for both groups. 

The results are presented in Figure 2 and Table 2. The SEM output for these global fit 

indices suggested that the measurement model (Fig. 1) was a good fit to the data for both 

groups (Men; CFI = 0.96; TLI = 0.94; RMSEA = 0.02, Women; CFI = 0.95; TLI = 0.92; 

RMSEA = 0.03.).  
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Figure 5.2. Estimated SEM results 
 

 
 
Notes. Significance levels: ***p < 0.01, **p < 0.05, *p < 0.1. Standardized coefficients shown for 
comparability across groups. Coefficients show the results for men and coefficients in italic show the 
results for women, and numbers in parenthesis are robust standard errors. Dashed paths represent the 
direct relationship to be mediated between sexual identity latent variables and SUD. Latent variables 
gay/lesbian and bisexual identity are interpreted as a comparison to heterosexual identity individually. 
Coefficients of observed variables and their standard errors are not shown. As the mediator and outcome 
variables, both early substance use initiation (mediator) and substance use disorder (outcome) latent 
variables are controlled for education level, income, age, marital status, race, insurance, county, and year 
of the survey. Sample sizes for both groups were: Men; n=13,539, Women; n=15,344. Fit indices for 
SEMs were the following: Men; CFI = 0.96; TLI = 0.94; RMSEA = 0.02, Women; CFI = 0.95; TLI = 
0.92; RMSEA = 0.03. 

 

For both samples of men and women, we found that early substance use 

initiation was associated with an increase in SUD latent variable, with 0.405 and 0.398 

standard deviation (SD) increase, respectively. Among men, gay sexual identity was 

positively associated with substance use disorder. We found that gay sexual identity was 

associated with a 0.061 standard deviation (SD) increase in the SUD units. Similar results 

emerged for bisexual identity, where we found that it was associated with 0.057 SD 

increase in the SUD units. Furthermore, we found that while bisexual identity was 

associated with increased risk (0.030 SD) of early substance use initiation among men, 

gay identity was associated with a reduced risk (-0.024 SD).  
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The relationship among sexual identity, early substance use initiation, and 

SUD was different for gay and bisexual men. We found that, the relationship between 

gay identity and SUD was negative when mediated by early substance use initiation; 

because gay identity predicted later substance use initiation and later substance use 

initiation was associated with decreased SUD. We found that gay identity was associated 

with 0.010 SD decrease in SUD units, mediated by early substance use initiation. Our 

SEM model showed that bisexual identity among men was positively associated with 

SUD when mediated by early substance use initiation. Our results showed that bisexual 

identity was associated with 0.012 SD increase in SUD units, mediated by early substance 

use initiation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 161 

 

Table 5.4. Estimated Defined Parameters  
 Standardized Estimates 

(Std. Errors) 
Defined Parameters Men Women 
 
(1) Gay/Lesbian à Early Substance Use à SUD 

 
-0.010* 
(0.003) 

 
0.012** 
(0.003) 

(2) Bisexual à Early Substance Use à SUD 0.011** 
(0.003) 

0.058*** 
(0.002) 

(3) Direct Effect (Gay/Lesbian à SUD) 0.060*** 
(0.011) 

0.026 
(0.010) 

(4) Direct Effect (Bisexual à SUD) 0.054*** 
(0.012) 

0.132*** 
(0.006) 

Notes: Significance levels: ***p < 0.01, **p < 0.05, *p < 0.1. Standardized coefficients shown for comparability across groups. (1) Relationship between gay or lesbian 
sexual identity and SUD mediated by early substance use initiation. (2) Relationship between bisexual sexual identity and SUD mediated by early substance use initiation. (3) 
Direct effect of between gay or lesbian sexual identity on SUD. (4) Direct effect of between bisexual sexual identity on SUD. Sample sizes for both groups were: Men; 
n=13,539, Women; n=15,344. Fit indices for SEMs were the following: Men; CFI = 0.96; TLI = 0.94; RMSEA = 0.02, Women; CFI = 0.95; TLI = 0.92; RMSEA = 0.03. 
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Among women, we found that bisexual identity was associated with an 

increase in the SUD latent variable. Results showed that an increase in the bisexual 

identity was associated with 0.137 SD increase in SUD latent variable. We did not find 

any significant result for the relationship between lesbian identity and SUD. For lesbian 

and bisexual women, mediation analyses showed that early substance use initiation 

mediated the relationship between sexual identity and SUD. We found that, among 

women, lesbian and bisexual identity was associated with 0.012 and 0.059 SD increase, 

respectively, in the SUD latent variable when mediated by early substance use initiation.  

5.4. Discussion  
 

In this study, we examined the relationship among sexual identity, early 

substance use initiation, and substance use disorders among a nationally representative 

sample of men and women who participated for the National Survey on Drug Use and 

Health between 2015 and 2020. Firstly, for both men and women, we found that early 

substance use initiation was associated with increased likelihood of reporting substance 

use disorders.  

We did not find any significant association between lesbian identity and SUD. 

This finding is in contrast with previous studies that showed that lesbian women were at 

greater risk of substance dependence when compared to heterosexual women (Drabble et 

al., 2005; McCabe et al., 2009). However, we found that lesbian women are at risk of 

early substance use initiation, which corroborates the previous research (Sönmez & 

Palamar, 2022). More importantly, our mediation results showed that early substance use 

initiation mediated the relationship between lesbian identity and SUD among women. 

This result, to a certain extent, may be interpreted as while lesbian women in our sample 

are not at the risk of SUD, lesbian women who report early substance use initiation are at 

risk of developing SUD later in life. Prevention strategies against substance use disorders 

should consider targeting lesbian youth who are at risk of early substance use initiation.  

Our results showed that while gay men had later initiation to certain drugs 

examined, they had the highest prevalence of alcohol abuse and dependence disorder. Our 

SEM results also showed that gay men were not risk of developing substance use 

disorders, particularly because of later initiation to use of substances. These results could 

be due to several reasons. Firstly, it is well-documented that gay men (Griffin et al., 2020), 
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especially those who frequently attend to gay venues (Petersson et al., 2016) and consider 

themselves a part of the gay community (Carpiano et al., 2011; Moody et al., 2018), are 

at greater risk of normalized substance use. However, particular minority stressors, such 

as internalized homonegativity (Berg et al., 2013; Meyer, 1995, 2003), can play a role in 

delaying or impeding gay men´s connection to the community (Goldbach et al., 2015; 

Moody et al., 2018). Similarly, gay men may not attend to gay venues until the legal age 

of club attendance (reaching the age of 21) and not be exposed to substance use behaviors. 

Although we did not find SUD risks for gay men, future studies are still needed to 

understand substance use behaviors among this group, given that the gay men are at 

disproportioned risk of life-time use of substances (Griffin et al., 2020; Halkitis et al., 

2005b; Sönmez & Palamar, 2022). 

We found important associations between bisexual identity and adverse 

outcomes examined. Firstly, our results showed that bisexual women have the highest 

prevalence for early substance use initiation to all five drugs and all substance use 

disorders we examined. Second, our results showed that both bisexual men and women 

were more likely to report early substance use initiation and substance use disorder, with 

results being larger for bisexual women. Thus, bisexual individuals who report early 

substance use initiation are at the risk of developing substance use disorders. Unique 

minority stressors experienced by bisexual-identified individuals could explain the 

elevated risk experienced by bisexual individuals, especially bisexual women. According 

to the sexual minority theory posited by Meyer (1995, 2003), LGB individuals experience 

an elevated risk of stress from broader community, and bisexual individuals can 

experience this stress from other lesbian and gay individuals as well (Feinstein & Dyar, 

2017). There are certain stereotypical beliefs that render bisexual individuals invisible 

(Mohr et al., 2017), such as bisexuals are naturally promiscuous (Mohr et al., 2017) or 

that bisexual identity is not real (Feinstein & Dyar, 2017). Although we are not directly 

testing the sexual minority stressors in our study, our results indicate the higher 

vulnerability of bisexual identified individuals together with previous empirical evidence 

that corroborates to the unique minority stressors experienced by bisexual individuals. 

Bisexual women are not only at increased odds of substance use and alcohol use disorder 

when compared to heterosexual women, but also when compared to lesbian women 

(Schuler & Collins, 2020b). Therefore, our results highlight a need for future studies to 

investigate further how bisexual identity development and experienced unique minority 

stressors by bisexual-identified individuals may influence early substance use initiation. 
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Likewise, our results inform future prevention efforts to better target who is at risk of 

developing substance use disorder later in life. Future prevention strategies should 

consider targeting sexual minority youth to prevent substance use problems. 

Another model of explanation for subsequent substance use disorders hinge 

upon victimization (Turner & Lloyd, 2003), especially victimization during childhood 

(Pilowsky et al., 2009). Explanation for why sexual minority identities are associated with 

early substance use initiation and substance use disorder could be related to experienced 

victimization. It has been shown that repeated or co-occurrence of adverse childhood 

events such as abuse experiences increase the risk of developing substance dependence 

later in life (Douglas et al., 2010; Hughes et al., 2010).  

LGBT individuals are at proportionate risk of victimization, especially during 

adolescence (Kosciw et al., 2012). For example, a meta-analysis showed that LGBTQ 

identification is a moderate and consistent risk factor for victimization at school (Myers 

et al., 2020). Likewise, LGBT youth are a victim of cyberbullying (Abreu & Kenny, 

2018). Research also showed that reported victimization was associated with developing 

substance use disorders among lesbian women and bisexual men and women, when 

compared to the heterosexuals of their respective sexes (Hughes et al., 2010). Thus, 

victimization can bear a risk factor for sexual minority youth and lead to their first 

consumption of substances.  

Our study raises several questions for future studies. Given the rates of 

victimization among sexual minorities and substance use patterns, future research should 

consider examining how victimization associates with early substance use initiation. 

Furthermore, the link between victimization and substance use disorders is well-

established, but the role of early substance use initiation in this relationship remains 

unclear. Future prevention strategies would benefit from evidence on these associations.  

5.5. Limitations 
 

NSDUH is a self-reported survey and self-reported responses are susceptible 

to limited recall and social desirability bias. Another limitation to our study is that 

NSDUH does not ask whether the participants are transgender, which studies increasingly 

show that is a factor in determining health-related disparities and can play a role in 

determining sexual identity and attraction. Similarly, sexual orientation and attraction can 

shift over time and future studies should determine the associations between sexual IAD 
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and STIBs using longitudinal data. The cross-sectional design of this study does not allow 

us to infer causality between variables. Finally, NSDUH only samples 

noninstitutionalized US population and thus adults who live in long-term care, individuals 

experiencing homelessness, and incarcerated are underrepresented.  

5.6. Conclusions  
 

Our findings showed that particular subpopulations from the sexual 

minorities’ individuals are at greater risk of early substance use initiation and therefore, 

developing substance use disorders. Especially particular results showed that bisexual 

women present a certain level of vulnerability for early substance use initiation and 

substance use disorders that are alarming. Our results also highlight the gendered 

differences for examined adverse health outcomes. Findings of this study highlight the 

need for prioritizing certain groups in prevention efforts to eliminate substance use 

initiation among sexual minority youth.  
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6.1. General Conclusions 
In the last chapter of this dissertation, first, I briefly summarize the main 

findings from each article chapter and discuss their relevance to the literature. Second, in 

the light of these findings, I extend macro and micro-level policy implications. Lastly, 

based on the findings and limitations of each article chapter, I present directions for future 

scientific studies.  

6.2. Main Findings 
Chapter 2 – This chapter aimed to determine to a what extent does 

internalized homonegativity influences sexual risk behaviour and whether HIV/PrEP 

knowledge and substance use during sex mediate the relationship between internalized 

homonegativity and sexual risk behaviour.  

The findings from a large sample of MSM in Spain clearly showed that men 

who scored higher on the internalized homonegativity scale were less likely to report 

HIV/PrEP related knowledge. This finding is in consistency with the notion that IH is 

mostly likely harmful, because it impedes MSM to know more about how to protect 

oneself. Furthermore, the results showed that men who report having sex under the 

influence of substance were more likely to report sexual risk behaviour, with the 

coefficient of this relationship being the largest in the analysis. This result suggests a 

harmful outcome of using of substances to enhance sexual experience. Finally, we did not 

find any direct relationship between IH and sexual risk behaviour. Our analyses showed 

that, however, the relationship between IH and sexual risk behaviour was significantly 

mediated by HIV/PrEP variable. We found that, men who score more on the IH scale are 

less likely to know about HIV/PrEP, and those who know less are reporting less sexual 

risk behaviour. These results imply that, men who are knowledgeable about how HIV 

transmitted and how PrEP works are more likely to have unprotected sex, because they 

may know how to protect themselves. These results contribute to the literature by 

providing initial evidence that meaning of risky sex may be changing among MSM. 

Policy implications and future lines of research are discussed below.  

Chapter 3 – This chapter examined the effect of internalized homonegativity 

on sexual risk behaviour and whether it varies across contexts and whether HIV/PrEP 

knowledge and substance use during sex mediate the relationship between internalized 

homonegativity and sexual risk behaviour across different contexts.  
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The findings from chapter three provides a comparative evidence, among 

large samples of MSM in Spain and Turkey, on the relationship between IH and sexual 

risk behaviour. The results have showed that HIV/PrEP knowledge mediated the 

relationship between IH and sexual risk behaviour, however: in different directions across 

contexts. We found that, while those who scored low on HIV/PrEP scale in Spain had 

reported decreased sexual risk behaviour, while in Turkey, those who scored low on 

HIV/PrEP scale had reported increased sexual risk behaviour. Given the socio cultural 

and political climate differences concerning LGBT rights across contexts and lack of 

health services directed to MSM in Turkey (Doran et al., 2021; Schmidt et al., 2013), 

these results are not surprising. It is very likely that while in Spain, HIV related 

knowledge leads to protect oneself better and engage in more risky sex, while in Turkey 

greater knowledge about HIV may lead to more fear and not engage in risky sex given 

the lack of sexual health services available and possible discrimination to be faced with. 

Our second and third chapter`s results showed that men who report having 

had sex under the influence of substances were more likely to engage in sexual risk 

behaviour, therefore, are at risk of HIV infection. Previous research demonstrated that 

men who engage in chemsex report self-perceived negative impact of chemsex, which is 

the practice of use of substances during sex to enhance sexual experience, on their lives. 

In a study among 1,648 MSM in the UK, while respondents reported sexualized drug use 

increasing their sexual satisfaction, they were more likely to report lower satisfaction with 

their life (Hibbert et al., 2019). In another study among MSM attending to Gay Men’s 

Health Service (GMHS) in Dublin, Glynn et al. (2018) found that one in four respondents 

had reported that chemsex is negatively affecting their lives and almost one third (31%) 

had reported that they would like help or advice about chemsex. Furthermore, a study 

among 785 MSM in the Netherlands reported that MSM who believe that their lives are 

negatively affected by chemsex are more likely to report adverse health-related outcomes 

such as dependency on drugs, loneliness and HIV infection (Evers et al., 2020). Together 

with these studies, and findings from chapter two and three of this dissertation, policy 

implications related to substance use will be discussed later in this chapter.  

Chapter 4 – This chapter investigated whether sexual identity-attraction 

discordance was associated with SITBs and the effect of sexual-identity discordance vary 

across sexual identities.  

The results from chapter 4 provides evidence that not only sexual identity, but 

also sexual attraction, and the discordant interaction of the two could be associated with 
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self-injurious thoughts and behaviours. We found that, in the general population, men 

who report a discordance between their sexual identity and attraction were at greater risk 

of reporting past-year suicidal thoughts and plans, when compared to men with 

concordant sexual identity-attraction. When we stratified our analyses by sexual identity, 

the results showed that gay and bisexual men with discordant sexual identity-attraction 

were at greater odds of reporting suicide plans when compared to men with concordant 

sexual identity-attraction. Furthermore, heterosexual, gay, and bisexual men with 

discordance reported more suicide attempts when compared to men with concordance. 

Among women, bisexual women with discordant sexual identity-attraction were had less 

odds of reporting suicidal thoughts and plans than women with concordant sexual 

identity-attraction. Finally, we analysed the NSDUH data only within sex and sexual 

identity groups. Among bisexual-identified males, those who report sexual identity-

attraction discordance were at greater risk for past-year suicidal thoughts and suicide 

attempts when compared to bisexual men with concordant sexual identity-attraction. The 

results within other sex and sexual identity groups were insignificant. The findings from 

chapter four helps us to better understand the influence of sexual identity-attraction 

discordance/concordance on an important outcome such as self-injurious thoughts and 

behaviours. These results are discussed later within the framework of suicide prevention 

later in this chapter.  

Chapter 5 – Finally, this chapter examined whether sexual orientation was 

associated with early substance use initiation and early substance initiation was associated 

with alcohol and drug dependence later in life. Later, this chapter investigated whether 

early substance use initiation mediated the relationship between sexual identity and 

alcohol and drug dependence later in life. 

This chapter provides evidence that early substance use initiation is harmful, 

and particular subgroups from LGB communities are at greater risk of developing 

substance use disorders. Using a structural equation modelling with the 5-year pooled 

NSDUH dataset, chapter five of this dissertation has documented that firstly, gay identity 

among men, and bisexual identity among men and women are associated with developing 

substance use disorders in the US. Second, the results showed that lesbian identity among 

women, and bisexual identity among men and women are associated with early substance 

use initiation (initiation prior to or at the age of 14). Next, among both men and women, 

we found that early substance use initiation is associated with developing substance use 

disorders.  
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We found gendered and sexual orientation-based differences for both 

directional and mediational analyses. We found that gay identity is associated with later 

substance use initiation among men. This is in corroboration with other studies (Sönmez 

& Palamar, 2022). This result, in turn, has influenced the mediational analysis. Our 

structural equation modelling has shown that gay men are likely to have later onset to 

substance use and therefore, gay identity provides a protective factor against developing 

substance use disorders. On the contrary, we found that lesbians are more likely to have 

an early onset to substance use and the reported early onset is associated with developing 

substance use disorders. Similar results emerged for bisexual men and women. The results 

showed that bisexual men and women are at the risk of substance use disorders, and even 

more so if they initiated substance use early, probably due to heightened minority 

stressors experienced due to unique bisexual minority stressors. These results inform 

substance use prevention efforts substantially. Findings from chapter five can inform 

prevention strategies about who is at greater risk of developing substance use disorders 

and who should be prioritized in the targeted efforts. These will be discussed in the policy 

implications section.  

 Overall findings – The findings from all four chapters within this dissertation 

present harmonious results. Our results throughout the chapters have shown that sexual 

identity, in different contexts, across different definitions, and even among different 

sexes, may have an important implication on adverse health related outcomes. 

Furthermore, these different findings are in interplay with each other. For example, we 

found that development of sexual identity in MSM can lead to sexual risk behaviour in 

the context of Spain and Turkey. In the fifth chapter, we also documented that minority 

sexual identity among men, especially bisexual men, is associated with increased 

substance use and earlier substance use initiation. A vast number of studies have found 

associations among sexual minority identity development and substance use, and how 

this relationship can influence sexual risk behaviour (Amadio & Chung, 2004; Colfax, 

2005; Halkitis & Palamar, 2008; Klitzman et al., 2002).  

Similarly, in the fifth chapter, we revealed important information on the age of 

substance use initiation and how it associates with sexual identity. We found interesting 

results for gay men, which indicated a later onset of particular substances, while in the 

first two chapters of this dissertation we discovered important relationships between 

variables of sexual identity development and involvement in sex under influence of 

substances. These results, considered together, implies interesting patterns for MSM’s 
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sexual identity development and the risk of addiction and substance use during sex. 

Therefore, our findings communicate with one another and provide future lines of 

research, which will be discussed in greater detail later in this chapter.  

6.3. Policy Implications 
 

Abovementioned main findings of the chapters of this dissertation have 

particular implications, which are in the area of HIV, suicide, and substance use 

prevention policies. The second and third chapter of this dissertation have provided 

evidence of both MSM behaviour and their needs, both in the HIV prevention and 

substance use areas. The fourth chapter provides evidence on the varying needs of LGB 

populations that depend not only on sexual identity, but also attraction, and the interaction 

of the two could be beneficial for preventing suicidality. The fifth chapter have provided 

important evidence for preventing development of substance use disorders among LGB 

populations. These points are discussed below.  

6.3.1. HIV Prevention 
 

Since the diagnosis of the first HIV case, HIV/AIDS became a part of the 

epidemiological landscape affecting every population (Merson et al., 2008). In 2021, 38.4 

million people were living with HIV and 1.5 million people became newly infected with 

HIV (UNAIDS, 2021).  A fundamental goal of HIV/AIDS prevention efforts included an 

attempt to change individual behaviour that puts an individual at risk of exposure (Gupta 

et al., 2008). Alongside to the attempts of behavioural changes, HIV prevention strategies 

have proven to be more successful when structural factors, such as poverty, gender, age, 

and policy, have been taken into account (Gupta et al., 2008). The results of this 

dissertation have implications for macro-level institutional policies. Our results have 

shown that levels of internalized homonegativity in men who have sex with men is 

associations with HIV and PrEP knowledge levels. Clearly, policy interventions targeting 

men with higher levels of IH would improve these men´s sexual health.  

Furthermore, as Coates et al. (2008) argued, the effect of behavioural 

strategies can be amplified by aiming for many goals within populations which are both 

uninfected and infected with HIV. Future of prevention policies is affected by changing 

meanings of risky sex due to newly emerged prevention tools, such as PrEP. Pre-Exposure 
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Prophylaxis (PrEP) has been proved to be safe, effective, and cost-effective HIV 

prevention tool among those who are not infected with HIV (Logie, 2021). As we 

discussed in chapter three, countries such as Spain and Turkey show very distinctive 

levels of PrEP acceptability and adherence in general and within the vulnerable 

populations. For example, the EMIS-2017 report documented that while 63.6% of MSM 

in Spain were aware of PrEP, this rate was only 29.1% for MSM in Turkey (The EMIS 

Network, 2019).  The results of dissertation provide evidence that countries with distinct 

levels of PrEP adherence, with considering cultural differences, may have different 

understandings of what risky sex might mean to MSM. Based on our results, future 

studies should consider examining this difference. Prevention efforts including individual 

behaviours, and what constitutes of risky sex in different contexts, would benefit more 

efficient results.  

6.3.2. Suicidality 
 

In the United States, disorders related to mental health problems account for 

more than 15% of all disease-related causes (Novick, 2003). Furthermore, LGB 

individuals are disproportionately affected by mental health outcomes (Kidd et al., 2016; 

Rhoades et al., 2018) and are at almost five times more at risk of suicidality compared to 

their heterosexual counterparts (Wilder & Wilder, 2012). National Strategy for Suicide 

Prevention published by U.S. Department of Health and Human Services (HHS), aimed 

to provide training to mental health and substance abuse providers for management of at-

risk behaviour and at-risk individuals (HHS, 2012).  These guidelines provide a socio 

ecological model which includes individual level factors such as cultural competency 

training components including LGBT identity development. These guidelines 

acknowledge the disproportionate risk of LGBT individuals at risk of suicide due to 

experienced sexual minority stressors and discrimination. The results of the fourth chapter 

of this dissertation has provided evidence that alongside with sexual identity, sexual 

attraction should be considered to better target who is at risk of suicidality. It is clear that 

individuals who experience an ambivalence through their sexual identity development, or 

when experiencing changes within their sexual identity, should be included in suicide 

prevention strategies. Another policy implication that should be stated is that, generally, 

suicide-related death data across sexual orientation and gender identities is not collected 
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(HHS, 2012). We invite future studies to include sexual identity, attraction, behaviour, 

and gender identity variables to possibly calculate a reliable suicide rate for LGBT people.  

6.3.3. Substance Use Prevention  
 

A major challenge regarding substance use is the relatively new-emerging 

practice of combining of sex and stimulant drugs, which is referred as chemsex, among 

MSM. Chemsex practices can be linked to harmful outcomes, such as harming 

psychological well-being (Bourne et al., 2015), and increased sexually transmitted 

disease (STD) risks (Drückler et al., 2018; Hegazi et al., 2017). Our results also have 

corroborated these studies and the need for prevention efforts attempting to reduce 

sexualized substance use. In the European Union Drugs Strategy 2021-2025 report, it has 

been communicated that the strategy for drug harm reduction aims to protect and improve 

the well-being of society and of the individual, and promote public health through multi-

level communication and coordination (Council of the European Union & General 

Secretariat of the Council, 2022). In the report, however, there is no mention of MSM nor 

LGBT communities in particular. The second and third chapter of this dissertation 

provides evidence that LGBT communities, and especially MSM, should be targeted in 

the drug use prevention efforts.  

Another major challenge that has been affecting LGB populations over the 

years has been the development of substance use disorders. In the United States, 29.1% 

of adults have met the criteria for alcohol use disorder and 9.9% have met the criteria for 

drug use disorder, such as opioid, cocaine, or marijuana (World Health Organization, 

2018). The Substance Abuse and Mental Health Administration (SAMHSA) has provided 

guidelines for combatting substance use disorders. In these guidelines, it has been set 

particular prevention priorities that aims to influence community level factors which 

would lead to individual-level changes (Substance Abuse and Mental Health Services 

Administration, 2018). However, in these guidelines, individual-level risk factors are not 

identified. Similar shortage of identifying individuals who are at risk also exists in the 

public health system (Compton et al., 2019; Guerrero et al., 2019).  

Indeed, the study of Afuseh et al. (2020) has identified individual-level risk 

factors for SUD across all age groups, based on 370 articles between the years 1989 and 

2019. Their results showed that there are different individual level risks at different stages 

of life which are associated with unique developmental variables (Afuseh et al., 2020). In 
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corroboration of this notion, the fifth chapter of this dissertation has provided evidence 

that sexual identity is an individual level risk factor which should be specifically 

identified in the SUD prevention strategies. It has been documented that targeting 

younger LGB individual in the SUD prevention would benefit, firstly, increasing the age 

at substance use initiation, and secondly, prevalence of SUD among this population.  

6.4. Future Lines of Research 
 

The findings of this dissertation advance the understanding of health-related 

disparities across sexual identities in different contexts, based on particular individual 

level variables. The findings also have implications for future research. One of the main 

directions for future research should be delineating further meaning of risky sex among 

MSM, and among other populations. Similar to the other studies (Carey & Schroder, 

2002; Edeza et al., 2020; Pando et al., 2013), we have tested factual knowledge related to 

how HIV transmission occurs and how prevention tools such as PrEP works. While these 

scales are important to test for their associations with particular risky sexual behaviours, 

they are not sufficiently explanatory in measuring one`s understanding of, first, what risky 

sex is, and second, how to protect oneself based on this understanding.  

Therefore, I encourage future studies to delineate new definitions of ‘risk’ 

that is associated with sex. The current state of the literature would benefit from the 

following questions: What is the meaning of risky sex among PrEP users when compared 

to non-PrEP users? What counts as risky sex among people living with HIV with 

undetectable viral load? What risky sex constitute of in different contexts? While these 

questions were out of the scope of this dissertation, future research should consider 

responding to these calls.  

Another future direction demarcated by this dissertation is the possible role 

of community connectedness in the adverse health-related outcomes among sexual 

minorities. The crucial role of gay community connectedness on HIV prevention is well-

documented (Davis, 2008). With the advances in HIV prevention and antiretroviral 

treatments, the patterns of socializing among LGB populations have been constantly 

changing (Elford, 2006). Similarly, with changes in the political climate and expansions 

in identity politics, there has been an increase in the number of people who identify as 

LGB (Jones, 2021). Therefore, gay community should no longer be considered as a homo-

social community and empirical evidence regarding this notion has been documented. A 
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study from Australia has showed that gay men’s homo-socialization (i.e. only with other 

gay identified men) has been declined over the years (Zablotska et al., 2012). Traditional 

venues of physical interaction have largely been replaced by online interactions with the 

technological advancements (Zablotska et al., 2012). Similarly, identification with 

different gay community subcultures have been documented to be important in 

determining differential rates of risk behaviour (Prestage et al., 2015). Thus, we invite 

future studies to incorporate the new meanings attached to the LGB community and its 

dynamic role in health-related outcomes.  

Below, I explain three subsections that are essential to further methodological 

advancement of the field, which are based on the main findings and limitations of this 

dissertation. These subsections are: use of longitudinal data, gender identity, and 

incorporation of qualitative studies.  

6.4.1. Longitudinal Data 
 

Although this dissertation´s findings are based on strong theoretical and 

methodological foundations, the data used in all four individual chapters are cross-

sectional. Firstly, each original article chapter of this dissertation has implications about 

sexual identity and sexual identity development. Sexual identity has been documented to 

be a dynamic process which can shift overtime (Katz-Wise et al., 2017; Mock & Eibach, 

2012). Rindfleisch et al. (2008) argued that longitudinal data and analyses are appropriate 

when the “temporal nature of the phenomena is clear” (p. 276). Longitudinal studies thus 

can better capture this process; therefore, we invite future studies to extent our results 

with using longitudinal data. Secondly, one of the main strengths of this dissertation is 

that we use structural equation modelling in chapter two, three, and five, and the structural 

modelling “is a general methodological framework for causal analysis” (Wunsch et al., 

2010, p. 11). Furthermore, the nature of causal relations in the structural frameworks lie 

within (1) use of background knowledge; (2) specification of multivariate distribution and 

its interpretation; (3) and, the favourable results of invariance tests (Wunsch et al., 2010). 

In chapter three, for example, we establish all of these steps and provide a 

methodologically accepted causality between variables. However, we still invite future 

studies to first, follow the steps provided by Wunsch et al. (2010) to establish possible 

causality using cross sectional data, second, use longitudinal data to back up their 
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causality arguments, third and most importantly, always base their arguments on the 

foundations of previous research and theory.  

6.4.2. Gender Identity  
 

While the second and third chapter of this dissertation’s strength is to focus 

only on men who sex with men; the fourth and fifth chapter only includes binary-coded 

gender as males and females. Previous research increasingly shows that gender of the 

respondents, especially transgender identity, is a risk factor for adverse health-related 

outcomes, such as suicidality (Barboza et al., 2016), depression symptoms (Su et al., 

2016), victimization (Jauk, 2013), and HIV risks (Baral et al., 2013). While the NSDUH 

dataset we analysed for the fourth and fifth chapters of this study includes a large 

institutionally representative sample, unfortunately, it does not ask whether the 

participants are transgender, or any other possible gender identity. Future research should 

consider including a wide range of gender identity options for reliable and representative 

understanding of health-related outcomes.  

6.4.3. Qualitative Studies 
 

The role of qualitative studies in sociological and epidemiological research is 

undoubtedly crucial. Surveys and quantitative analyses can be useful in documenting risk 

factors and vulnerable populations, while qualitative research can be useful in developing 

a complex and nuanced framework for comparative analyses of behavioural data (Parker 

et al., 1991). For example, qualitative research has shown that factors such as lifestyle fit, 

emotional impacts, and medical communication can play an important role in consistent 

medication adherence among people living with HIV (Beusterien et al., 2008). While 

these factors could be quantified to a certain extent, however, the complex reality of 

unique personal experience would be lost in the process. Therefore, the current state of 

the literature would benefit from more qualitative studies.  
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