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Abstract

Purpose: We sought to assess recent trends in both sex of sex partners and sexual identity among 

US adolescents. One motivation for this investigation is that incidence of sexually transmitted 

infections (STIs) is high among US adolescents, and varies along these dimensions; awareness of 

such trends may to shifts in needs for and care.

Methods: We analyzed four biennial Youth Risk Behavior Survey waves (2015-2021; total 

n=61,298). We used multinomial trend tests to assess changes in sex of sex partners among all 

respondents, and among those who had ever had sex. We then assessed trends in sexual identity, 

and in sex of sex partners disaggregated by sexual identity and by age.

Results: The proportion of female respondents reporting prior same-sex sexual contact increased 

significantly over time (7.4% to 12.2%, p<0.001), as it did for males (3.1% to 3.8%, p<0.02). 

Proportions with bisexual female, bisexual male, and lesbian identities also increased significantly, 

while gay male identity did not. There was no significant increase in the proportion of 

heterosexually-identified adolescents having same-sex contacts, but there was a significant decline 

in the proportion of gay male respondents having only female partners. Increases in female 

respondents with female partners occurred across individual ages from 14-17.
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Discussion: Sexual identity and sexual contact patterns are both shifting among US adolescents. 

These may yield upcoming shifts in the distributions of different STIs, including HIV. The early 

age for some of these shifts are especially important to consider for sexual health education.
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sex of sex partners; sexual networks; sexual orientation; sexual minorities; HIV; sexually 
transmitted infections; United States; Youth Risk Behavior Survey

Sexually transmitted infections (STIs) are a major source of morbidity and healthcare 

costs among US adolescents (1, 2). Virtually all STIs exhibit disparities in incidence and 

prevalence across the biological sex of individuals and their sex partners (SoSP), including 

among adolescents. These dimensions shape background prevalence for an individual’s 

potential partners and the set of potential sex acts within those partnerings, which vary in 

transmission risk. For example, adult and adolescent males who have sex with males (MSM) 

have elevated HIV acquisition risk compared to males with female partners or to females 

(3), along with multiple other STIs including syphilis (4) and gonorrhea (5). Similarly, 

adult and adolescent females who have sex with females have the highest incidence of 

bacterial vaginosis (6). A Massachusetts study found that female adolescents who had sex 

with females (exclusively or also with males) had higher overall STI diagnosis rates than 

with male partners only (7).

SoSP relates to but is not always perfectly determined by sexual identity (SI). The 

relationship between SoSP and SI is complex; each is a distinct facet of sexual orientation, 

and use of either construct can lead to different interpretations of HIV/STI risk (8). Using 

SI as a proxy for SoSP is problematic when adolescents express seemingly incongruent 

constructs. For example, the HIV/STI risk of an adolescent male who identifies as 

heterosexual but has male sexual partners would be underestimated by SI alone. SI 

is not just relevant to HIV/STI epidemiology as a predictor of SoSP; it could impact 

an individuals’ understanding of their risk, engagement with prevention and care, and 

membership in communities that may support or stigmatize sexual health navigation (7-9).

Given these considerations, Phillips and colleagues (10) used the nationally representative 

Youth Risk Behavior Survey (YRBS) to assess trends in SI and SoSP among US high school 

students from 2005-2015. The proportion of females and males with a sexual minority (SM) 

identity increased over time, with greater change among females. The proportion of females 

reporting any lifetime same-sex sexual contact also increased significantly; the increase for 

males was not significant.

More recent trends in the intersections of SoSP and SI among US adolescents have not 

been similarly assessed. These trends may differ from previous cohorts, as SM identities 

are increasing in the US, especially among youth (10-12). Many youth are “coming out” 

(i.e., sharing SM identity) at younger ages than previous generations (13, 14), whether due 

to greater acceptance (15) or increased access to relevant information (16). However, this 

does not necessarily translate into earlier ages at first same-sex sexual encounter (13), given 

the trend for contemporary adolescents overall to report less sex and later age at first sex 

than previous cohorts (17, 18). While adolescence has always been a period for exploring 
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identities and experimenting with behaviors, recent birth cohorts show particularly high 

rates of fluidity during this window (19), especially females (20, 21). Moreover, the ways 

adolescents conceptualize sexual identity continually evolve (19, 22).

In this paper, we assess recent trends in SoSP and SI among US adolescents, using 

YRBS data from 2015 to 2021. We first consider SoSP trends by sex overall, which helps 

assess potential HIV/STI exposure among adolescents. We then consider trends in SoSP 

proportions specifically among those who have ever had sex. This allows us to disentangle 

two drivers of HIV/STI risk: changes in overall proportions having had sex, and partner 

selection among those who have. We then separately consider trends in SI. Combining 

the two constructs, we disaggregate SoSP trends by respondents’ self-reported SI. Finally, 

given the potential for continued flux in timing of SI formation and age at first sex, we 

examine trends in SoSP by age to identify how observed changes occur across the window 

of adolescent psychosocial development.

Methods

Data Source

The Youth Risk Behavior Survey (YRBS) is a nationally representative school-based survey 

of health behaviors conducted biennially by the Centers for Disease Control and Prevention 

(CDC) among US youth in grades 9-12 (23). Although some states and local jurisdictions 

additionally administer their own survey versions to larger samples, we used only the 

national dataset given its greater representativeness. The national YRBS began collecting 

SI data in 2015; we used four waves (2015-2021), with sample sizes >5,600 per sex per 

year (Figure 1). Combined student/school response rates ranged from 57.5%-60.3% across 

waves.

Variables

We considered survey year and respondents’ self-reported age, sex, SI and lifetime SoSP. 

The survey was self-administered, so respondents could skip any question, or mark off an 

invalid response on the standardized form (e.g., filling in the “D” oval for a question with 

only options A-C); both are recorded as missing. Observations were excluded if respondents 

were missing responses for any key variable except for SI, where “declined to respond” 

was analyzed as a distinct category. We examined predictors of SoSP missingness to assess 

potential bias.

Sex constituted a single binary question (“What is your sex?”, options: female/male). For 

SoSP, respondents were asked, “During your life, with whom have you had sexual contact?” 

with options: “females,” “males,” “females and males,” and “I have never had sexual 

contact.” Because “sexual contact” does not have one clear definition and it was left open 

for interpretation, respondents likely had a variety of different conceptualizations of what 

“counts” as contact. We refer to “sexual contact” as “sex” from here on for simplicity. Of 

note, other YRBS questions referenced “sexual intercourse” rather than “sexual contact.”

For SI, respondents were asked “which of the following best describes you?” In 2015-2019, 

options were: “heterosexual (straight),” “gay or lesbian,” “bisexual,” and “not sure.” In 
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2021, “not sure” was replaced with three options: “I describe my sexual identity some 

other way,” “I am not sure about my sexual identity (questioning),” and “I do not know 

what this question is asking.” Because these options were only present for one survey, we 

combined them into a single measure akin to the one it replaced for our main analysis; we 

also conducted a sensitivity analysis altering this assumption.

Age was coded in single years, with the exception of “18+”, the oldest option in YRBS. We 

excluded respondents under age 14 given small sample size (322/61,298 =0.5% across five 

years).

Analyses

SoSP and SI time trends were assessed using multinomial trend tests (24). This approach 

uses weighted sums of outcome-specific Cochran-Armitage trend tests to assess global 

trends; by default, it tests for linear trends on the log-odds scale. This method is analogous 

to logistic regression in certain respects (24, 25), but provides a global test and test for each 

value of each dependent variable (i.e., no reference categories). Survey year was treated as 

a numeric rather than categorical variable based on CDC recommendations and analyses 

from a similar study (10, 26). Analyses used YRBS weights throughout to account for the 

complex survey design, making it representative of the US high school population for sex, 

grade, and race/ethnicity.

We first assessed SoSP trends among all eligible respondents by self-reported sex (female/

male), including those with no prior sexual experience (the “unconditional” numbers). This 

provides an estimate of the overall absolute proportion of adolescents with each form of 

sexual experience through time, which is relevant for any associated potential sexual and 

reproductive health needs. We then repeated the analysis, conditioning on having ever had 

sex, allowing us to isolate changes in SoSP among those with sexual experience. This 

conditioning means that trends could change magnitude and/or direction; e.g., a slight 

decrease in the unconditional proportion of males with male partners could reflect multiple 

combinations, including a sharp decline in overall proportions having any sex but slight 

increase in having male partners among those having sex. The full meaning of these 

conditional trends depends on the extent to which adolescents without sexual experience 

subsequently select partners similarly to their sexually experienced peers; we return this 

point in the Discussion.

We next assessed SI trends overall, without regard for SoSP. To consider SI and SoSP 

together, we disaggregated SoSP by self-reported SI, assessing proportions of the former for 

each value of the latter, thus conditioning out changes in SI response proportions. Finally, 

we disaggregated SoSP by age. For these last two analyses, we present overall proportions 

(including those who have never had sex) in the manuscript; we also conditioned on ever 

having had sex, which we briefly summarize in the manuscript but provide in full in the 

supplement.

All analyses were completed in R (version 4.1.0), with trends tests using the multiCA 
package (version 1.1). Instructions and code to replicate the analysis are available at https://

github.com/UW-CAMP/SexOfSexPartners. Because the study comprised secondary analysis 
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of existing de-identified data, it is considered exempt from human subjects review by the 

University of Washington IRB.

Results

We first examined data completeness. Missingness comprised <1% for sex (460/61,298 

observations) and age (317/61,298), and 13.4% for SoSP (8,204/61,298). Significant 

predictors of greater SoSP missingness (Table S1) included male sex, lesbian/gay identity, 

being “not sure” of SI, declining to provide SI, and each survey year after 2015. No ages 

were statistically significant.

Figure 1 and Table S2 show the proportion of respondents with a given reported SoSP 

lifetime history, by sex and year. The proportion of all female respondents reporting sex with 

only females increased significantly (1.7% to 3.0%, in 2015 and 2021, respectively; p<0.001 

for the full temporal trend), and with both males and females (5.7% to 9.2%, p<0.001), and 

declined in those reporting sex with only males (33.7% to 32.2%, p=0.023) or no prior sex 

(58.9% to 55.6%, p=0.002). There was a significant increase in males with no prior sex 

(52.7% to 57.5%, p<0 .001) and decrease in males having only female partners (44.2% to 

38.7%, p<0 .001). The point estimate for the proportion of males having only male partners 

also increased (1.3% to 1.7%), although not significantly (p=0.053). In post-hoc analyses, 

we considered the proportion of males having sex with males (whether also with females 

or not), which increased significantly (3.1% to 3.8%, p<0.02); similarly, the proportion of 

females having sex with females (whether also with males or not), increased significantly 

(7.4% to 12.2%, p<0.001).

Conditioning on having ever had sex, there were again significant increases in females 

having female (4.0% to 6.7%, p<0.001) and both female and male partners (13.9% to 20.8%, 

p<0.001), and a significant decrease in only male partners (82.1% to 72.5%, p<0.001). 

The proportion of males having only male partners increased significantly (2.8% to 4.0% 

p=0.002), while the point estimate for the proportion having both male and female partners 

also increased (3.8% to 4.9%), although not significantly (p=0.052). Thus, in 2021 more 

than one-quarter of sexually experienced female respondents (27.5%) reported a history 

of same-sex sexual contact, while a smaller but still substantial proportion of sexually 

experienced male respondents (8.9%) did.

We next considered trends in respondents’ self-reported SI (Figure 2, Table S3). Female 

respondents showed significant declines in reporting heterosexual identity over time (82.6% 

in 2015 to 62.2% in 2021, p<0.001 across the entire time trend). This change mostly 

reflected increases in reporting bisexual (9.9% to 18.6%, p<0.001) or unsure identity 

(4.0% to 14.3%, p<0.001), although lesbian identity also increased significantly (2.2% to 

3.7%, p<0.001). Males reported a much smaller but also significant decline in straight 

identity (92.3% to 87.0%, p<0.001), similarly mimicked by increases in bisexual (2.2% to 

4.2%, p<0.001) and “not sure” responses (2.4% to 5.9%, p<0.001). The increase for gay 

identity was not significant (1.9% to 2.1%, p=0.21). We repeated the trend tests, removing 

respondents who answered “I describe my sexual identity some other way” while retaining 

Lawley et al. Page 5

J Adolesc Health. Author manuscript; available in PMC 2026 June 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the other two options in the “not sure” comparison (Table S4); the increase in “not sure” 

retained significance for both female and male respondents.

Figure 3 and Table S5 show the proportion of female respondents reporting each SoSP 

option for each SI response, including no sexual history. Female respondents identifying 

as straight or lesbian showed no significant shifts in SoSP. Bisexual females, in contrast, 

displayed a significant decrease in the proportion having both female and male partners 

(36.2% in 2015 to 30.6% in 2021, p=0.04), although these figures always reflected the 

majority of those with sexual history. The proportion of bisexual females with only male 

partners also increased significantly (17.4% to 22.9%, p=0.006). Females responding “not 

sure” and declining to respond were both more likely than their peers to have never had sex, 

although this declined significantly with time, while the proportion having sex with males 

only increased significantly.

Turning to male respondents (Figure 4, Table S5), straight-identified males showed a decline 

in the proportion having only female partners (46.5% to 41.8%, p<0.001), although this was 

due not to increases in male partners, but to those having no prior sex (52.7% to 57.5%, 

p<0.001). Gay males reported a significant decrease in the proportion with only female 

partners (9.8% to 2.0%, p=0.04), with a comparably sized, but not significant, change in 

those having no prior sex (37.6% to 47.3%, p=0.20).

When conditioning on having ever had sex, overall patterns of significant change in SoSP 

by SI remained largely similar for female respondents (Figure S1, Table S6); in contrast, 

the previously significant trends for straight and gay male respondents disappeared (Figure 

S2, Table S6). However, the point estimate for the proportion of gay males reporting only 

male partners increased by over 10 percentage points (66.3% in 2015 to 76.9% in 2021), and 

the proportion reporting only female partners decreased similarly (15.7% to 3.9%), despite 

neither achieving significance (p=0.10, and 0.08, respectively). We note that over 98% of 

sexually experienced straight males reported only female partners across all surveys, while 

>20% of gay males reported a prior female partner, either exclusively or along with male 

partners.

Finally, we disaggregated trends by respondent age (Figure 5; Table S7). For females, the 

proportion with no prior sex declined significantly over time for each age 14-17, with 

significant age-specific increases for having only female partners (ages 14, 15, 17), only 

male partners (ages 14, 15), and both (ages 14, 15, 16, 18). In contrast, males of specific 

ages showed almost no significant time trends, with one exception (increase in having both 

female and male partners for 16-year-old males). When conditioning on prior sex (Figure 

S3, Table S8), males showed the same paucity of significant effects as in unconditional tests. 

However, female respondents showed strong and significant shifts at even the youngest ages 

away from sex with males only and towards sex with either females only or both males 

and females. Indeed, the significant shift away from only male partners was replicated at 

every age, with effect sizes between 2015 and 2021 ranging from 5-10 percentage point 

reductions.
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Discussion

We examined recent (2015-2021) trends in sex of sex partners (SoSP) and sexual identity 

(SI), alone and in combination, among US adolescents. The proportion of females and males 

reporting prior same-sex sexual activity increased. The increase was even larger for males 

when measured as the proportion of those with any sexual experience. Previous research 

using 2005-2015 YRBS data found an increase for females but not males (10); our work 

suggests that the increase among females has continued, with males increasing as well. 

We also saw a significant decline in the proportion of female respondents with no sexual 

experience, reversing the prior analysis’s trends. These findings appear to contradict YRBS 

summary reports showing declines through 2021 in adolescents having sex (17); however, 

the summary report measure asks about sexual intercourse, whereas the one in our analyses 

asks about sexual contact. These constructs may not perfectly match, as intercourse does not 

encompass all forms of sexual contact and adolescents’ interpretations of each concept may 

vary. Similarly, the decrease in female heterosexual identification may reflect differences 

in survey timing, as 2021 data were collected in fall due to COVID-19, unlike previous 

years’ spring surveys. Data from the 2023 YRBS were not available when this research 

was conducted, but have recently become so; analyses of this and future waves will enable 

examination of continuation or change in the trends identified here.

SM identities increased over time, while straight identity decreased, matching findings from 

earlier YRBS waves (10) and other sources (12). Bisexual female identity saw the largest 

growth, followed by bisexual males and by lesbians, with no significant increase for gay 

males. This could portend a coming increase in STIs among young women, as multiple 

studies have found that bisexually identified women have the highest rates among women 

of both bacterial and viral STIs (27, 28). Young bisexual males similarly have higher rates 

of STIs than their heterosexual peers (28), and also exhibit unique risk profiles such as 

more cumulative and concurrent partners and younger sexual debut (8). The proportion 

responding some form of “not sure” also increased, although the exact effect is challenging 

to isolate given the expansion of relevant options in 2021. Reducing the comparison to 

two options that most clearly reflected being “not sure”—not understanding the question or 

questioning their sexual identity—still showed significant increases. Future studies would 

need to determine how young people who reported being unsure of their sexual identity vary 

from their peers in terms of STI burden.

Identity is of course only a proxy for STI risk, with the network of sexual relationships 

and behaviors in those relationships forming one determinant of the link between identity 

and risk. Our analysis of SoSP conditional on SI showed that same-sex sexual contact 

also increased, and was due primarily to the increase in youth with SM identities, i.e., 

heterosexual adolescents showed no significant increases in same-sex contact. However, 

as the proportion of the female population identifying as bisexual grew, the proportion of 

bisexual females reporting a history of sex with females and males declined. The former 

effect was larger than the latter, such that the proportion of all female respondents reporting 

bisexual identity and both male and female partners increased from 3.6% to 5.7%. Young 

women with both bisexual identity and behavior appear to have the highest rates of STIs 

among all young women (28), making this increase especially notable.
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Both straight and gay males saw a decline in the proportion having sex with females only, 

although this was due solely to an increase in those having no prior sex. Nonetheless, 

the trend among gay males represents an absolute decline in those reporting a sexual 

history apparently incongruent with their stated identity. Although such a pattern may 

have many possible explanations—including sexual exploration or shifting identities—such 

incongruence has repeatedly been found to predict multiple forms of negative psychosocial 

health experiences (29-32). Thus, while increased male-male sex may have HIV/STI 

implications, the decrease in incongruence may portend a parallel increase in positive health 

outcomes. The magnitude of this effect will depend on the nature of the relevant causal 

web, however, which is only partly understood. Similarly, the decrease in incongruence may 

have beneficial implications for interpreting HIV/STI risk among adolescent males, as fewer 

would be misclassified by SI-based assessments.

Female increases in same-sex sex extended significantly across all observed ages from 14 

to 17; the male pattern did not. Adolescent sexual health education may be more impactful 

if content delivery incorporates more information on female-female sexual contact, which 

appears to be increasing across the adolescent age range.

Our consideration of the absolute proportions of youth with each SoSP history was driven 

by an interest in the prevalence of partnerships associated with different HIV/STI risks. 

We also considered proportions after removing those who had never had sex, isolating the 

SoSP distribution among those with sexual experience. The two trends sometimes diverged 

in magnitude or significance, especially for males. For instance, while the proportion of all 

males having sex with males grew, its growth as a proportion of all those having had sex 

was even larger. If those who have not yet had sex end up shifting their SoSP distribution 

in the same direction as their peers, this pattern could portend even more rapid increases in 

male-male sex in the coming years, with implications for HIV/STI transmission, prevention, 

testing, and treatment. The accuracy of this assumption, for male-male sex or any other 

combination, is difficult to predict. If the shifts in SoSP occur in part from an overall change 

in cultural norms, we might expect to see similar patterns among those with both early 

and late sexual initiation. However, it is possible that known differences between those 

with early and late initiation (33), could lead to different magnitudes or even directions 

of behavioral shifts. The patterns here likely differ by sex. Examination of post-adolescent 

cohorts could test whether the relationship between early and late initiators for SoSP has 

changed over time.

Some measures exhibited large changes from 2015 to 2021, without significance. We see 

two key reasons for this. First, we conducted trend tests on the full set of surveys but only 

reported the 2015 and 2021 values in the text for simplicity; the figures and tables reveal 

cases in which the intervening years did not follow a consistent trend. Secondly, sample 

sizes varied considerably in the disaggregated analyses, being much smaller for SM groups 

than for heterosexual respondents (Tables S5-S6).

Our analysis has multiple limitations, many imposed by the available source data. 

Respondents were only given an “other” SI option in 2021, making direct comparison 

with earlier years difficult. The conceptualization of different identities might be shifting 

Lawley et al. Page 8

J Adolesc Health. Author manuscript; available in PMC 2026 June 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



among youth (34, 35) in ways that are only partially captured by comparing prevalence 

of identities over time; additional qualitative information about respondents’ understanding 

of each choice would enhance interpretation of trends. The data preclude consideration 

of temporal changes in individuals’ SI and the ordering of identity formation and sexual 

history. We cannot distinguish motivations for different sexual partnerings, e.g., identity 

exploration, peer pressure, or coercive or forced sex, nor can we determine sex frequency 

within partnerships, which is especially relevant for HIV/STI risk. We did not analyze trends 

by race or ethnicity, despite known differences in SI and SoSP metrics (36) and HIV/STI 

burden (3), as the analysis was already complex; future work may re-examine our most 

salient findings more deeply by disaggregating on this important dimension.

Finally, sexual contact is a general term, which is purposefully left undefined in YRBS. 

It may thus be interpreted differently by different respondents, making the direct links to 

HIV/STI risks difficult to know confidently. A recent study among Australian adolescents 

found that someone’s definition of what constitutes the term “sex” is influenced by many 

factors, including sexual orientation, previous sexual experience, and cultural/religious 

context (37). “Sexual contact” is likely similar. It is thus possible that YRBS’s unspecified 

definition of sexual contact could introduce bias based on participant identity. However, this 

approach has the strength of allowing participants to define their own sexual experiences in 

terms of what they consider most salient.

Notably, SoSP missingness was high. Male respondents and gay/bisexual respondents were 

more likely than others not to report their SoSP, likely underestimating the prevalence of 

male-male sex. As the under-reporting increased with time, the actual increase in male-male 

sex may be greater than observed in these data.

STIs prevalences vary by people’s sex and that of their sex partners, including among 

adolescents (1-7). Meanwhile, sexual identity can shape one’s perception of STI risk, 

exposure to prevention messaging, and engagement with testing and treatment (7-9). The 

nature of sexual identity and sexual partnerships among US adolescents is becoming more 

diverse. This work finds that earlier-identified shifts have continued, and in some cases 

expanded. Public health and education in the US may anticipate potential shifts in HIV/STI 

incidence, while also meeting adolescents where they are at in order to provide the quality 

education, prevention and treatment services needed to maximize adolescent sexual health.
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Implications and Contributions:

Both same-sex sexual contact and sexual minority identity increased among US 

adolescents over the period 2015-2021. These shifts are important for anticipating future 

HIV/STI risk and framing of sexual health promotion and education. Such efforts may 

benefit from an awareness that these shifts are occurring across the adolescent age range.
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Figure 1: 
Proportion of respondents by sex of sex partners (SoSP) over the lifetime, Youth Risk 

Behavior Survey (YRBS), 2015-2021

SoSP = sex of sex partners over the lifetime. Asterisks indicate significant trends. Associated 

numerical values are in Table S2.
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Figure 2: 
Proportion of respondents by sexual identity, Youth Risk Behavior Survey (YRBS), 

2015-2021

Asterisks indicate significant trends. Associated numerical values are in Table S3.
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Figure 3: 
Proportion of female respondents by sex of sex partners (SoSP) over the lifetime, including 

those with no prior sexual contact, broken out by reported sexual identity (SI), Youth Risk 

Behavior Survey (YRBS), 2015-2021

SoSP = sex of sex partners over the lifetime. Asterisks indicate significant trends. Associated 

numerical values are in Table S5.
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Figure 4: 
Proportion of male respondents by sex of sex partners (SoSP) over the lifetime, including 

those with no prior sexual contact, broken out by reported sexual identity (SI), Youth Risk 

Behavior Survey (YRBS), 2015-2021

SoSP = sex of sex partners over the lifetime. Asterisks indicate significant trends. Associated 

numerical values are in Table S5.
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Figure 5: 
Proportion of respondents by sex of sex partners (SoSP) over the lifetime, including those 

with no prior sexual contact, broken out by age, Youth Risk Behavior Survey (YRBS), 

2015-2021

SoSP = sex of sex partners over the lifetime. Asterisks indicating significant trends are not 

included, given the large number of densely packed lines. Out of 20 trends per panel, 13 are 

significant for females and 1 for males; these are listed in Table S7 and described in the text.
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