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Abstract 

 

The manner in which individuals report their sexual attraction, self-label their sexual identity, 

or behave in sexual situations can vary over time, and especially adolescents may change their 

reported sexual attraction or sexual orientation identity over the course of their development. It is 

important to better understand the social factors that may influence these changes, such as one’s 

religiosity. The present study thus aimed to assess the fluidity of adolescent romantic and sexual 

attraction over time, and to explore the role of religiosity in this dynamic using two 

independent panel samples of Croatian high-school students (N = 849 and N = 995). Response 

items for sexual and romantic attraction were categorized based on the Kinsey scale, and 

religiosity was assessed with a standard one-item indicator. Results demonstrated that changes 

in attraction were substantially more prevalent among non-exclusively heterosexual participants 

compared to exclusively heterosexual participants in both panels. Although more female than 

male adolescents reported non-heterosexual attraction, gender differences in attraction fluidity 

were inconsistent. Religiosity was associated with initial sexual attraction (more religious 

individuals were more likely to report exclusively heterosexual attraction), but not with changes 

in romantic and sexual attraction over time. Given that the understanding of adolescent sexual 

development can play an important role in reducing their vulnerability to sexual risk taking, 

stigmatization, and abuse, this study’s findings have relevance for teachers, parents, and 

counselors working with adolescents, and in particular for sexual minority youth. 

 

Key Words: Adolescents; sexual fluidity; religiosity; sexual attraction; sexual orientation 
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INTRODUCTION 

Sexual and romantic attraction is one important component of sexual orientation, which 

further entails aspects of identity and behavior (Institute of Medicine, 2011). Sexual attraction 

is measured by how individuals acknowledge their feelings towards individuals of the same or 

other sex, and this may differ from self-labeling or identifying as “heterosexual” or 

“homosexual” or something else entirely (Diamond, 2003). Furthermore, the manner in which 

individuals report their sexual attraction, self-label their sexual identity, or behave in sexual 

situations can vary over time (Diamond & Savin-Williams, 2000; Hu, Xu, & Tornello, 2016). 

For example, both adults and young people may report feelings of sexual attraction that do not 

align with their sexual orientation identity (Katz-Wise, 2015) or may change their reported 

sexual attraction over the course of their development (Ott, Corliss, Wypij, Rosario, & Austin, 

2011).  

Although a substantial amount of research has examined changes in sexual orientation 

identity among adolescents, few studies have examined changes in sexual and romantic 

attraction. The existing research has primarily been conducted in the United States, and has 

focused on young adulthood—a time period that may not capture when shifts in sexual 

attraction are most likely to occur. In addition, findings related to gender differences in fluidity 

have been inconsistent, with some findings demonstrating that it is more common among young 

women compared to men, and other findings demonstrating it is just as common among young 

men (Diamond, 2008; 2016; Everett, 2015). Finally, some research suggests that attitudes and 

cognitions may influence stability of sexual attraction (Katz-Wise & Hyde, 2015), and 

religiosity has been associated with expression of sexual attraction among adults (Scheitle & 

Wolf, 2018).  

Sexual Fluidity in Adolescence 
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There is evidence that one’s sexual attraction or sexual orientation identity may be 

particularly prone to instability during adolescence and among sexual minority groups (Ott et al., 

2011; Rosario, Schrimshaw, Hunter, & Braun, 2006; Savin-Williams & Cohen, 2007). For 

example, one study of LGB youth and young adults (14–21 years old) found that 28% of 

participants did not endorse a stable sexual attraction over a one-year period (Rosario et al., 

2006). Other studies have found similar percentages, with adolescents shifting from a same-sex 

to other-sex attraction and vice versa (Savin-Williams & Ream, 2007; Savin-Williams et al., 

2012). This instability of sexual attraction may lead to changes in sexual orientation identity, 

which has been referred to as sexual mobility or fluidity (Diamond, 2003; Everett, 2015; Katz-

Wise & Hyde, 2015; Ott et al., 2011; Savin-Williams, Joyner, & Rieger, 2012). Most research 

shows that the process of sexual orientation development occurs between 14 and 21 years of 

age (Perrin, 2002; Savin-Williams & Diamond, 2000). Shifts in sexual orientation identity 

mainly occur throughout the period of late adolescence and emerging adulthood (Ott et al., 

2011), whereas changes in sexual attraction often precede the changes in sexual orientation 

identity (Savin-Williams & Diamond, 2000).  

Most existing longitudinal studies on changes of fluidity in sexual orientation have 

considered fluidity in self-reported sexual orientation identity (statements about one’s self-

identification as hetero-/bi- or homosexual) in adulthood (Kinnish, Strassberg, & Turner, 2005; 

Ott et al., 2011; Scheitle & Wolf, 2018). Apart from marked developmental differences, it should 

be noted that most studies on adults have assessed the fluidity of sexual orientation identity 

(Everett, 2015; Katz-Wise & Hyde, 2015; Scheitle & Wolf, 2018)—a construct that likely does 

not represent first feelings of sexual attraction in adolescents very well (Diamond & Savin-

Williams, 2000; Ott et al., 2011; Perrin, 2002; Rosario et al., 2006; Savin-Williams & Cohen, 

2007; Scheitle & Wolf, 2018). This finding demonstrates the importance of considering romantic 
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and sexual attraction, and sexual orientation identity as two distinct constructs, separated by the 

developmental sequence and influenced by differential factors. 

Although the prevalence of sexual fluidity in adults (i.e., ages 18+) is relatively well 

documented (e.g., studies assessing outcomes longitudinally, such as the General Social Survey; 

Scheitle & Wolf, 2018), longitudinal surveys in adolescence (i.e., ages 13-18) are rare. The 

AddHealth survey (Hu, Xu, & Tornello, 2016; Li, Pollitt, & Russell, 2016; Savin-Williams, 

Joyner, & Rieger, 2012; Savin-Williams & Ream, 2007), and the Growing Up Today Study 

(GUTS; Katz-Wise et al., 2017; Ott et al., 2011) found that fluidity of sexual orientation identity 

was higher among young women than men (Ott et al., 2011; Savin-Williams et al., 2012). A third 

study from New Zealand drawn from a birth cohort (aged 21 to 26 years) found that around 10% 

of young adults reported change in sexual attraction over two time points (Dickson, Paul, & 

Herbison, 2003). Only the studies by Dickson et al. (2003) and Hu et al. (2016) considered 

changes in sexual attraction (instead of sexual orientation identity), and none of the studies 

assessed these changes during a specifically defined period of late or middle adolescence, 

respectively. 

Gender Differences and Sexual Minority Groups 

Some theorists as well as researchers have suggested that young women are more likely 

than young men to report changes in sexual attraction, but more recently also indicate that fluidity 

may be similarly common among men (Diamond, 2008, 2016; Diamond & Rosky, 2016; Everett, 

2015; Ott et al., 2011; Savin-Williams et al., 2012). The extent and cause of these possible 

gender differences, however, remain unclear, appear to be inconsistent (Diamond, 2016), and 

may be related to a sexual minority status. Although shifts can occur in any direction, stability of 

sexual orientation identity is usually more prevalent in individuals who consider themselves 

100% heterosexual or 100% homosexual, than in individuals who report a bisexual or mostly 
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hetero-/homosexual identity (Ott et al., 2011; Savin-Williams & Vrangalova, 2013; Scheitle & 

Wolf, 2018). 

Overall, females reported higher mobility scores with regard to sexual orientation identity 

in the study by Ott et al. (2011). However, Ott et al. did not find gender differences when the 

sample was restricted to only those who reported a minority sexual orientation identity, similar to 

results presented by Rosario et al. (2006). In contrast, findings from the recent longitudinal study 

of American adults demonstrated that women and non-heterosexual individuals reported more 

fluid sexual identity than heterosexual men (Scheitle & Wolf, 2018). However, these mobility 

patterns were not examined with regard to sexual attraction in a sample of younger adolescents 

(cf. Ott et al., 2011), which calls for research on gender differences in fluidity or mobility in this 

dimension.  

Religiosity and Sexual Orientation  

Conservative religious beliefs are often associated with stigma toward sexual minority 

identities as well as homonegativity (Beaulieu-Prévost & Fortin, 2015; Olson, Cadge, & 

Harrison, 2006). Therefore, the inclusion of religion into demographic research has been 

recommended by the National Research Council (2011) when assessing sexual minority samples. 

In their large-scale probability-based U.S. survey, Scheitle and Wolf (2018) explored 

longitudinally whether adults who both identify as a sexual minority and as a religious person 

reported more sexual fluidity than heterosexual or non-religious individuals. The study found 

that, among individuals who were not exclusively heterosexual at baseline, higher levels of 

religiosity were associated with a higher likelihood of sexual identity fluidity over time. A higher 

degree of fluidity was likely caused by cognitive dissonance between one’s sexual identity and 

religiosity (Anderton, Pender, & Asner-Self, 2011; Page, Lindahl, & Malik, 2013), which could 
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potentially lead to a higher likelihood to change one’s sexual orientation identity, specifically 

from hetero- to non-heterosexual (Scheitle & Wolf, 2018; Wood & Conley, 2014).  

To the best of our knowledge, the relationship between religiosity and the fluidity of 

sexual attraction has not been assessed longitudinally during middle to late adolescence, a period 

that is characterized by a higher susceptibility to social norms, peer influence, and expectations 

(Steinberg & Morris, 2001), and crucial with regard to long-term sexual development. This 

enhanced vulnerability may render adolescents more susceptible to changes in sexual attraction 

(Friedman et al., 2004). Longitudinal explorations over multiple time points are particularly 

needed to systematically address the role of religion in sexual orientation identity development, 

especially the dynamics of sexual attraction fluidity among adolescents.  

In socioreligious terms, Croatia, a Southeastern European country, provides an interesting 

context for adolescent sexual development. In the period following the breakup of Yugoslavia in 

the early 1990s, the country witnessed an increase in religiosity—including its rise among young 

people (Jerolimov & Jokić, 2010). This resulted in Croatia becoming one of the most religious 

countries in Europe (see Luijkx, Halman, Sieben, Brislinger, & Quandt, 2016), with over 85% of 

its citizens identifying as Roman Catholic. In comparison to Roman Catholic countries in the 

European West and South (Italy, Spain, Portugal, and France), levels of sexual permissiveness 

appear to be markedly lower in Croatia (Štulhofer & Rimac, 2009). 

The Current Study 

Our study aimed to assess the fluidity of adolescent sexual and romantic attraction—

which here denotes a part of the process of figuring out one’s sexual identity and sexual 

orientation—and explore the role of religiosity in this dynamic using two independent panel 

samples of Croatian high-school students from large urban settings. Religiosity was 

conceptualized as a potential (internal) obstacle to expressing non-heterosexual attraction. Due 
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to developmental reasons (romantic and sexual attraction precedes personal acknowledgement 

and, later, disclosure of sexual orientation; Katz-Wise & Hyde, 2015; Ott et al., 2009), and in 

line with other research on adolescent sexual orientation (Freidman et al., 2004; Shearer et al., 

2018), the present study measured attraction—a facet of sexual orientation—rather than sexual 

orientation identity. Taking into account conflicting findings on gender differences in the 

stability of sexual attraction (Dickson, Paul, & Herbison, 2003; Ott et al., 2011; Katz-Wise, 2015; 

Rosario et al., 2006), the present study also addressed the question if the dynamic of adolescent 

sexual and romantic attraction is gender-specific. Additionally, given that there is a dearth of 

research examining gender differences among adolescents outside of the United States, the 

present study aimed to contribute to the literature by providing unique insight into possible 

gender-specific differences in the fluidity of adolescent sexual and romantic attraction among a 

highly religious culture (Luijkx et al., 2016; World Population Review (Croatia Population), 

2018).  

METHOD 

The data for this study were collected in two independent panel samples recruited in the 

Croatian capital city (Zagreb) and the third largest urban setting in the country (Rijeka) as parts 

of the PROBIOPS (Prospective Biopsychosocial Study of the Effects of Sexually Explicit 

Material on Young People’s Sexual Socialization and Health) project. The two panels enabled a 

replication of findings. The first and smaller panel (Zagreb; N =849) is presented first, followed 

by the second, larger panel (Rijeka; N = 995). 

Participants and Recruitment  

Zagreb Panel. Second-year students from 59 secondary schools in Zagreb and its county 

were recruited in April 2015 for an online longitudinal study. Given that romantic and erotic 

attraction was assessed only at baseline (T1) and the two final waves (T4 and T5), 289 male and 
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560 female students who took part in at least two of these three waves were included in the 

present analyses. In total, the observation period (T1-T5) was approximately 24 months. At 

baseline (T1), the average age in the sample was 16.1 years (SD = .44). The majority (77.16%) of 

participants lived with both parents at the time of the survey. Over a third of participants had a 

college educated father (40.6%) and/or mother (42.5%). While 16.4% of adolescent girls and 

boys never attended religious services, 14.3% reported going to a church several times a month 

and 16.8% every week. To compare sociodemographic characteristic and baseline romantic and 

erotic attraction between selected participants (coded 1) and their peers who were not included in 

this study (coded 0), a multivariate logistic regression analysis was conducted. Compared to 

participants who did not complete the necessary two waves of data collection, the adolescents 

included in this study had significantly higher odds of being female (AOR = 1.63, p <.001), 

having better grades (AOR = 1.78, p <.001), and more likely to report having an educated father 

(AOR = 1.26, p = .01). The included and excluded students did not differ significantly in 

religiosity or the initial romantic and erotic attraction. 

Rijeka Panel. Similar to the Zagreb panel, second-year students were recruited at the end 

of 2015 from 14 schools in Rijeka to participate in a classroom-based longitudinal study. Only 

students who participated in at least two of the three waves in which the attraction question was 

asked (T3, T5, and T6) —and thus, 361 male and 634 female students in total—were included in 

the present analyses. The period of observation spanned 16 months. 

On average, participants were 15.8 (SD = .48) years old at baseline (T1). At the time of 

the survey, 80.7% of students reported living with both parents. A college educated mother and 

father were reported by 41.3% and 37.5% of the participants, respectively. Personal religiosity 

was slightly lower compared to the Zagreb panel: 9.2% of participants attended religious services 

on a weekly basis and 10.7% several times a month, while 17.3% reported no attendance. When 
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basic sociodemographic characteristics and the initial attraction (measured at T3) of the selected 

participants (coded 1) and other in the panel (coded 0) were compared, three significant 

differences were observed. Participants selected in this study had higher odds of being female 

(AOR = 1.93, p <.001), having a higher academic achievement (AOR = 2.11, p <.001), and were 

more likely to report an educated mother (AOR = 1.63, p = .002).  

Procedure 

A self-administered online survey was used to collect data in the Zagreb panel. The initial 

recruitment was conducted by distributing leaflets with a unique code and instruction for one-

time online registration among sophomore students in the selected schools. Prospective 

participants were asked to visit the study website and register using their Facebook account or e-

mail address. To compensate for their time, after survey completion, each participant was entered 

into a lottery for the chance to win a voucher worth $16.5 (13.5 €). In Rijeka, pen-and-paper 

surveying was carried out during class time. To enhance confidentiality, cardboard screens were 

placed between students. A simple 5-character alphanumeric code was used to link 

questionnaires across time points. No incentives were offered for participation. In both panels, 

data collection waves were spaced 5-6 months apart. 

Considering that the national guidelines for ethical research in minors stipulate that 

individuals aged 14 years and older can give informed consent, parents were informed about the 

study in broad terms but informed consent was asked only of potential participants (at each 

wave). Contact information for a non-governmental organization that provides counseling was 

included in all questionnaires. 

All study procedures were approved by the Ethical Research Committee of the Faculty of 

Humanities and Social Sciences, University of Zagreb. 

Measures   
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Adolescents’ sexual and romantic attraction was measured with the following question: “I 

am attracted to persons…” A five-point scale based on the categorization of the Kinsey scale 

(Kinsey, Pomeroy, & Martin, 1948) was used to anchor answers (1 = exclusively of the other 

sex, 2 = mostly of the other sex, 3 = equally of the other and same sex, 4 = mostly of my sex, 5 = 

exclusively of my sex). The indicator had reasonable stability in both panels (rZagreb = .53-.74 and 

rRijeka = .63-70). In univariate analysis only, the indicator was dichotomized into 0 = exclusively 

heterosexual attraction (the original category 1) and 1 = other (categories 2-5). 

Religiosity was assessed at baseline, using the standard indicator of the frequency of 

attending religious ceremonies (“Apart from funerals, weddings, baptisms, etc., how often do 

you attend religious services?”). Response options ranged from 1 = never to 6 = once a week or 

more often.  

Statistical Analysis 

The dynamics of fluidity in adolescent’s sexual attraction were explored by latent growth 

curve modeling (LGCM; Bollen & Curran, 2006; Duncan, Duncan, & Strycker, 2011). This 

relatively new approach measures change over time with (at least) two latent factors: a latent 

intercept, which indicates baseline levels of the construct of interest, and a latent slope, which 

represents the trajectory of change. Mean values associated with latent factors signify the 

average or group-level values, while variance in latent factors indicate individual variation 

around the average values. This simultaneous assessment of between-individual and within-

individual trajectories of change distinguishes LGCM from older approaches to analyzing 

repeated observations (Jones, 2012). 

In the first step, the linear curve and a non-specified cumulative curve (the first latent 

slope loading is fixed to 0 and the last to 1;McArdle & Grimm, 2010) were compared for fit to 
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the data.1 According to the standard chi-square difference test for nested models, the more 

parsimonious model (linear curve) had superior fit in both panels. Next, the full model was built 

by adding three controls: age, gender, and religiosity. Following standard recommendations 

(Duncan, Duncan & Stryker, 2006; Little, 2013), error terms of time-variant sexual and romantic 

attraction indicators were constrained to equality. The following criteria for good model fit were 

used (Little, 2013): non-significant chi-square test, CFI values > .95 and RMSEA values < .05. 

Because information about sexual and romantic attraction was, according to Little's test 

(Zagreb: χ2[4] = 3.61,  p < .46, and Rijeka: χ2[8] = 12.02, p < .15), missing completely at 

random, full information maximum likelihood (FIML) estimation was used to handle missing 

values (Graham, 2012). To explore possible nestedness of (in)stability in adolescent attraction in 

schools (Zagreb) or classes (Rijeka), intra-class correlation (ICC) was estimated by panel using 

unconditional means random effects model. Due to low ICC in either panel (3.9% of variance in 

attraction was explained by schools in the Zagreb panel and 3.5% by classes in the Rijeka panel), 

the higher-level effect was ignored in subsequent analyses. 

RESULTS 

Table 1 shows basic sociodemographic and sociosexual characteristics of participants in 

the two panel samples by gender. Most of the sampled female and male adolescents reported no 

experience of sexual intercourse and parents with a high school education. Given that 

participants in the Zagreb panel were slightly older than those in the Rijeka panel, the proportion 

of sexually active participants was somewhat higher in the capital city. 

                                                 
1 For precision, the linear curve was specified in months (in Rijeka, the period between data collection waves ranged 
from 4.5 to 6 months). 
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A descriptive analysis of changes in sexual and romantic attraction in the Zagreb and 

Rijeka panels is presented in Figs. 1 and 2.2 The analysis only included adolescents who 

participated in all three relevant study waves. Exclusively heterosexual attraction at baseline was 

somewhat higher among adolescent boys than girls in both panels (89% vs. 83% and 90% vs. 

86%, respectively). The difference was statistically significant in the Zagreb panel (χ2 = 7.47, p < 

.001), but not in the Rijeka panel (χ2 = .54, p = .463). Over time, changes in sexual and romantic 

attraction were substantially less prevalent among exclusively heterosexual participants 

compared to other participants. For example, the fluidity among exclusively heterosexually 

attracted female adolescents from Zagreb was observed in 6-10% of cases per wave, whereas the 

respective proportions among those who reported other attractions were 20-23%. Similarly, in 

the Rijeka sample, fluidity was reported by 3-5% of exclusively heterosexually attracted and 24-

32% of male adolescents who reported other attractions per wave. The rate of change in 

attraction fluidity was higher in the first and longer period under observation (T4 to T5 and T5 to 

T6, respectively). 

Stability of attraction, defined as belonging to the same group (i.e., either the exclusively 

heterosexual attracted or the other attracted one) at the first and the last measurement, was 

observed in 91.5% and 96.1% of exclusively heterosexually attracted adolescents in Zagreb and 

Rijeka, respectively, and in only 28.5% and 33.7% of other attracted adolescents. These 

between-group differences were substantial (Cramer’s VZAGREB = .38 and VRIJEKA = .43) and 

statistically significant (χ2
ZAGREB= 120.30, p < .001; χ2

RIJEKA = 155.84, p < .001). 

The Dynamics of Adolescents’ Sexual and Romantic Attraction 

                                                 
2 More detailed information about attraction fluidity is available from the corresponding author. 
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Two unconditional LGC models that represented adolescent sexual and romantic 

attraction in the Zagreb and Rijeka panels displayed good fit. The following values were 

obtained for Zagreb: χ2(2) = 1.93, p = .381; CFI = 1.0; RMSEA = .000 [90% CI = .000-.067]. 

Latent factor means (between-person components) and variances (within-person components) in 

adolescent attraction were all statistically significant: Mintercept = 1.22, S.E. = .02, p <.001; 

σ2
intercept = .24, S.E. = .02, p <.001; Mslope = 0.05, S. E. = .02; p = .012, σ2

slope = .14, S.E. = .03, p 

<.001. The positive mean slope pointed to a small but statistically significant increase over time 

in the proportion of adolescents who reported an attraction that was not exclusively heterosexual. 

In the Rijeka panel, the model also had good fit (χ2[2] = .35, p < .83; CFI = 1.0, RMSEA 

= .000 [90% CI = .000-.036]). However, while the average level of sexual and romantic 

attraction at baseline was substantially different from zero (Mintercept = 1.19, S.E. = .02, p  <.001), 

with significant individual variation around it (σ2
intercept = .00, S.E. = .00, p <.001), we found no 

significant change in adolescent attraction over time, either at the between- or within-individual 

level (Mslope = .00, S.E. = .00, p = .129; σ2
slope = .00, S.E. = .00, p = .119), indicating that the 

inclusion of conditionals (age, gender, and religiosity) would only make sense for the initial 

levels of adolescent attraction. 

The Role of Gender and Religiosity 

Controlling for participants’ age and religiosity, gender was found to significantly predict 

baseline attraction in the larger sample (Rijeka; b = 0.09, S. E. = .03, p = .008); no significant 

association between gender and the fluidity of attraction was observed in the Zagreb panel. In the 

case of religiosity, associations with baseline attraction were found in both panels (see Figs. 3 

and 4). Compared to their less religious peers, more religious participants in both panels were 
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significantly less likely to initially report a non-exclusively heterosexual attraction (bZAGREB = -

0.07, S.E. = .01, p <.001 and bRIJEKA = -0.06, S.E. = .01, p <.001).3 

To take into account substantial skewedness in adolescent sexual and romantic attraction, 

the conditional models were bootstrapped with 5,000 resamples to check the robustness of the 

few significant associations. The pattern of (non-)significant structural associations was fully 

confirmed in both panels. 

DISCUSSION 

The present longitudinal study carried out in two independent panels of urban Croatian 

adolescents aimed to assess the stability vs. fluidity, respectively, of adolescent sexual and 

romantic attraction, and its relationship to personal religiosity and gender over time. We used a 

LGCM approach to obtain not only between-individual, but also within-individual estimations, 

which are essential for systematic understanding of the dynamics of sexual orientation 

development during adolescence.  

First, the majority of both female and male participants in both panels were characterized 

by stable sexual and romantic attraction. Secondly, attraction fluidity was substantially lower 

among exclusively heterosexually attracted participants, compared to their non-exclusively 

heterosexual peers. Although both findings are in line with the existing research on sexual fluidity 

(Everett, 2015; Hu et al., 2016; Ott et al., 2011; Rosario et al., 2006; Savin-William et al., 2012; 

Savin-Williams & Ream, 2007; Scheitle & Wolf, 2018), the observed difference in attraction 

fluidity might be developmentally specific to adolescents around the age of 16 and up to two 

                                                 
3 Initially, the interaction of gender and religiosity was also included in the models (the two indicator were mean-
centered before multiplication), but was omitted after failing to reach statistical significance in either panel. The 
models with the interaction term did not fit the data significantly better from the (more parsimonious) models 
presented in Figures 2 and 3.  
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years later. The direction in which adolescents are moving with regard to their sexual orientation 

identity or attraction may be sensitive to age and should thus not be generalized to other age 

groups. Thirdly, fluidity in sexual attraction seemed to decrease over time, but the unequal 

spacing between observation points precludes any conclusions about the relationship between 

adolescent development and attraction fluidity. Fourthly, the significant, albeit small growth in 

less exclusively heterosexual attraction over time that was found in the first panel (Zagreb) could 

not be replicated in the second and somewhat larger panel (Rijeka). Fifthly, religiosity was 

systematically associated with the initial levels of attraction (but not with its subsequent change 

in the Zagreb panel), so that more religious adolescents were more likely to report exclusively 

heterosexual attraction. Finally, the observed gender differences in sexual and romantic attraction 

were inconsistent (i.e., did not replicate), and of small size. Only in the larger panel, female 

adolescents reported higher baseline fluidity than their male peers. 

Sexual Fluidity in Adolescence 

Questioning one’s own sexual and romantic attraction, or a (temporary) fluctuation in 

attraction, may be part of some young people’s developmental process when transitioning from 

adolescence into emerging adulthood (Friedman et al., 2004; Austin, Conron, Patel, & Freedner, 

2007). The present study confirms that fluidity in sexual attraction is present in a minority of 

Croatian adolescents aged 16 to 18 years, when assessed over multiple times points. Similar to 

the results from AddHealth reported by Xu et al. (2016), stability of both non-heterosexual and 

heterosexual attraction increased in the period between the first and the last measurement, which 

is also in line with the longitudinal studies of emerging adults (Ott et al., 2011), and adults 

(Scheitle & Wolf, 2018). Although the unequal spacing of survey waves in which romantic and 

sexual attraction was assessed does not allow conclusions about the rate of change in attraction 

and its relation to other possible developmental factors, the present study supports the notion that, 
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for a substantial proportion of young people, the development of sexual attraction is a gradual 

(but not necessarily linear) process.  

Sexual Fluidity and Religiosity 

Although in the present study no significant association between religiosity and changes 

in adolescent romantic and sexual attraction over time was found, more religious adolescents 

were more likely to report exclusively heterosexual attraction at baseline. This suggests that a 

strong religious identity may delay the coming-out process for sexual minority adolescents or that 

there are other factors that may explain changes in adolescents’ sexual attraction over time. This 

lack of association between religiosity and change in attraction is different than research findings 

from adult samples (Scheitle & Wolf, 2018).  

Gender Differences 

Same-gender or non-exclusively heterosexual attractions were generally more common 

among female than male adolescents, but the baseline difference was significant only in the 

Zagreb panel. This finding is in line with many studies that focused on gender and sexual 

development in adolescents, emerging adults, and adults (Dickson, Van Roode, Cameron, & Paul, 

2013; Hu et al., 2016; Ott et al., 2011; Savin-Williams & Ream, 2007; Scheitle & Wolf, 2018). 

Similar to this study’s results, data on sexual minority youth from the large representative survey 

by Katz-Wise et al. (2017) showed a significantly higher prevalence of same-sex sexual attraction 

in female than in male youth. The societal norms around gender and sexuality, as well as 

sexualized popular media presentations, may result in young women engaging more often in 

same-sex sexual behaviour than young men. However, some studies failed to observe gender-

specific differences in changes of sexual attraction and sexual orientation identity among young 

adults (Katz-Wise, 2015)—which was also the case with the current study (gender was not 

significantly associated with changes in attraction over time)— suggesting that the relationship 
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between gender and the development of sexual orientation is still not fully understood. The fact 

that several studies have sampled participants in different developmental phases, with ages 

ranging from 12 to 25 years (Ott et al., 2011), is a further complication. Future studies should 

focus on a narrower age range, which is consistent with literature on sexual development 

milestones, and include a longer observation period.  

Strengths and Limitations 

This study has several strengths, including two reasonably large independent panels, 

which enabled replication of findings—a practice sorely neglected in social sciences (Freese, 

2007; Koole & Lakens, 2012; Schmidt, 2009)—the use of a robust analytical approach (LGCM), 

and a relatively lengthy period under observation (16 and 24 months). At the same time, the time 

of observation was clearly defined, and focused on middle and late adolescence (from around 16 

to 18 years of age). Developmentally, the period under observation may be particularly relevant 

for observing changes in sexual attraction, which have been found to precede changes in sexual 

orientation identity that take place in late adolescence and emerging adulthood (see Ott et al., 

2011).  

The first limitation of this study is related to the fact that only one dimension, namely 

sexual attraction, of sexual orientation was measured, which is a multi-faceted and not necessarily 

highly congruent construct (Diamond, 2000; Hu et al., 2016). Considering that our participants 

were between 16 and 17 years of age at the onset of the study, we believe that it was 

developmentally appropriate, although analytically limiting, to focus on sexual and romantic 

attraction.  

Another limitation is related to the assessment of only three time points used in this study. 

It has been argued that the measurement of sexual fluidity may be highly sensitive to the number 

and the timing of observations (Ott et al., 2011; Scheitle & Wolf, 2018). Thus, a more robust and 
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insightful longitudinal approach to measuring fluidity in adolescent sexual and romantic 

attraction would require a larger number of observations (which would enable more precise 

estimations of latent growth trajectories of attraction) spaced at equal intervals. In addition, the 

dichotomization of attraction presented in Figures 1 and 2 masked the fluidity within the non-

exclusively heterosexually attracted group. Such analytical approach cannot distinguish between 

a person who, for example, reported mostly heterosexual attraction at the first measurement but 

exclusively same-sex attraction at the last measurement, and someone who reported exclusively 

same-sex attraction at the first and then bisexual attraction at the final measurement. This is, 

however, limited to the descriptive part of our study. The more analytical part (presented in 

Figures 3 and 4) explored the fluidity by taking into account the full range of adolescents’ 

attractions. 

Finally, our study’s findings are likely culture-specific, although the extent of this remains 

unknown. Croatia is a highly religious country (Luijkx et al., 2016; World Population Review 

[Croatia Population], 2018) with increasing social and political power of the local Roman 

Catholic Church. This rising influence has been reflected in recent culture wars over same-sex 

marriage, school-based sexuality education, and “gender ideology,” making youth sexuality a 

highly sensitive topic (Hodžić & Štulhofer, 2017; Kuštreba, Elezović, & Štulhofer, 2015). 

According to very limited evidence, so far these changes seem to have affected young people’s 

sexual behavior in a very limited way (Puzek, Štulhofer, & Božičević, 2012). It is possible that 

the available estimates of adolescents’ attraction fluidity have been biased by social desirability. 

Non-heterosexual adolescents may experience heteronormative pressure and decide against 

disclose their true attraction, which would bias the fluidity downward. With age, the impact of 

social desirability may weaken —which would result in a seeming increase in attraction fluidity. 



 21 

To minimize this validity threat, multiple steps were taken to decrease the effect of social 

desirability by maximizing participants’ confidentiality and anonymity. 

Adolescence is a crucial time period for the long-term development of sexual attraction 

and our findings corroborate insights that developmental pathways are different for adolescents 

characterized with a non-heterosexual attraction, compared to their exclusively heterosexually 

attracted peers (Savin-Williams & Vrangalova, 2013). According to our findings, individuals who 

reported a non-exclusively heterosexual attraction displayed substantially more fluidity during the 

time period under observation. In addition, for sexual minority individuals with strong religious 

beliefs or identity, the development of sexual orientation identity may be prolonged due to an 

internal conflict between their attraction/desire and religious values (Dahl & Galliher, 2012, Levy 

& Reeves, 2011; Scheitle & Wolf, 2018; Schuck & Liddle, 2001). This internal conflict can 

negatively impact mental health of sexual minority adolescents (e.g., Li, Pollitt, & Russell, 2016; 

Olson et al., 2006). Consequently, for mental health professionals working with sexual 

minorities, it is important to better understand ways that one’s religious identity may promote or 

hinder psychosocial well-being. This study’s findings have relevance for teachers, parents, and 

counselors working with adolescents, especially adolescents who experience a sexual orientation 

or identity that is considered non-heterosexual or non-normative. 
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Figure 1 – Stability of Sexual and Romantic Attraction among Adolescents in the Zagreb Panel 

  

Notes. Only students who participated in all three waves were included.  
 



 30 

Figure 2 – Stability of Sexual and Romantic Attraction among Adolescents in the Rijeka Panel 

 

Notes. Only students who participated in all three waves were included; some numbers do not add up due to missing information 
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Figure 3 – Predictors of the Stability of Sexual and Romantic Attraction among Adolescents in 

the Zagreb Panel 

  

χ2(5) = 6.59, p = .25; CFI = .998; RMSEA = .019 [90% CI = .000-.054] 

*p < .01, **p < .001 

Standardized path coefficients are presented 
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Figure 4 - Predictors of the Stability of Sexual and Romantic Attraction among Adolescents in 

the Rijeka Panel 

χ2(8) = 6.92, p = .54; CFI = 1.0, RMSEA = .000 [90% CI = .000-.034] 

*p < .001 

Standardized path coefficients are presented 
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Table 1 – Baseline Sociodemographic and Sociosexual Characteristics of Participants in the Zagreb and Rijeka panel samples (by 

gender) 

 

 Zagreb Rijeka 

 Male adolescents 

(n = 289) 

Female adolescents 

(n = 560) 

Male adolescents 

(n = 361) 

Female adolescents 

(n = 634) 

 M (SD) M (SD) M (SD) M (SD) 

Age 

 

16.2 (0.49) 

 

16.1 (9.41) 

 

15.8 (0.48) 

 

15.8 (0.49) 

 

 n (%) n (%) n (%) n (%) 

Father’s education 

Primary 

Secondary 

Tertiary 

 

9 (3.1) 

150 (52.1) 

129 (44.8) 

 

21 (3.8) 

321 (57.8) 

213 (38.4) 

 

5 (1.7) 

173 (57.9) 

121 (40.5) 

 

13 (2.4) 

330 (61.1) 

197 (36.5) 

Mother’s education 

Primary 

 

13 (4.5) 

 

35 (6.3) 

 

6 (2.0) 

 

22 (4.0) 
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Secondary 

Tertiary 

142 (49.1) 

134 (46.4) 

298 (53.3) 

226 (40.4) 

153 (50.8) 

142 (47.2) 

316 (57.8) 

209 (38.2) 

Attending religious ceremonies (religiosity) 

Never 

Up to several times a year 

Up to several times a month 

Once a week or more often 

 

59 (20.4) 

138 (47.8) 

52 (18.0) 

40 (13.8) 

 

80 (14.3) 

152 (45.0) 

125 (22.4) 

103 (18.4) 

 

60 (19.9) 

170 (56.3) 

50 (16.5) 

22 (7.3) 

 

87 (15.9) 

302 (55.2) 

102 (18.7) 

56 (10.2) 

Attracted to persons:a 

Exclusively of the other sex 

Mostly of the other sex 

Both of the other and same sex 

Mostly of the same sex 

Exclusively of the same sex 

 

261 (90.3) 

15 (5.2) 

6 (2.1) 

3 (1.0) 

4 (1.4) 

 

467 (83.4) 

62 (11.1) 

26 (4.6) 

3 (0.5) 

2 (0.4) 

  

Had sexual intercourse 

No 

Yes 

 

227 (78.5%) 

62 (21.5%) 

 

485 (86.6) 

75 (13.4) 

 

257 (84.8) 

46 (15.2) 

 

451 (82.8) 

94 (17.2) 

Note. aErotic and romantic attraction was not assessed at baseline survey in Rijeka 


