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ABSTRACT
This study evaluated (1) adult sexual orientation by selected demographic variables; (2) the association between sexual adverse childhood experiences 
(ACEs) and adult sexual orientation; and (3) the estimated associations of both sexual ACEs and adult sexual orientation with stress, poor mental health, 
smoking, and alcohol drinking. Multiple logistic regression models adjusted for selected demographic variables and assessed whether the associations 
differed between men and women. Analyses involved 84,266 men and 99,963 women from 18 U.S. states and the Virgin Islands who completed 2020-
2024 BRFSS surveys. A higher percentage of women were a sexual minority than men (9% vs. 6%), primarily due to higher bisexual orientation. Higher 
sexual minority orientation in women (vs. men) tended to occur across the levels of the demographic variables. Sexual ACEs were significantly positively 
associated with sexual minority orientation in adulthood. Each type of sexual minority orientation was significantly greater for those with sexual ACEs. The 
associations were greater for men than for women. Stress and poor mental health were significantly greater in those with sexual minority orientation and 
in those with sexual ACEs (vs. none), with associations involving sexual ACEs greater. Women with sexual minority orientation and men and women with 
sexual ACEs were significantly more likely to be current smokers, binge drinkers, and heavy drinkers. Current smoking was more strongly associated with 
sexual ACEs than adult sexual orientation among men and women, and binge and heavy drinking were more strongly associated with sexual ACEs than adult 
sexual orientation among men but less for women.
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Introduction
Nationally, sexual minority identification has increased from 
3.4% in 2014-2015 to 5.5% in 2020-2021. This increase is more 
pronounced in younger age groups, increasing from 7.6% in 
2014-2015 to 15.7% in 2020-2021 in 18–24-year-olds. In the 
last few decades, cultural perception of the lesbian/gay, bisexual, 
transgender, queer, questioning, or another identity community 
has shifted, and in turn, research has focused on the demographics 
and health of this population. The prevalence of suicide, 
depression, substance abuse, and victimization from harassment 
and violence has been observed for these sexual minority groups. 
Elevated burdens of diabetes and cardiovascular-related diseases 
have also been reported [1-5].

Lesbian/gay, bisexual, and other sexual minorities have experienced 
higher rates of adverse childhood experiences (ACEs). ACEs are 

defined as potentially traumatic events occurring in childhood, 
including abuse, neglect, and household dysfunction. Extensive 
research has demonstrated consistent associations between 
ACEs and adverse health outcomes in adulthood, including 
mental health disorders, substance abuse, and chronic diseases. 
While much of the existing literature has focused on these well-
documented consequences, some research indicates that ACEs 
have been associated with sexual orientation and gender identity 
in observational studies. Research has found that individuals 
with a history of childhood sexual abuse report higher rates of 
identifying as a sexual minority. While these findings do not 
indicate a deterministic link between childhood trauma and sexual 
orientation, they underscore the potential influence of early-life 
adversity on sexual identity development. Contrastingly, another 
study reported a relationship between sexual non-conformity in 
childhood and greater vulnerability of subsequent abuse. ACEs 
are also associated with social and behavioral challenges, such as 
difficulties in forming stable relationships, lower socioeconomic 
attainment, and engagement in high-risk behaviors [6-14].
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There is more we can learn, particularly at the population 
level, about the association between ACEs and adult sexual 
orientation and health-risk behaviors. Existing studies often rely 
on small or non-representative samples, limiting generalizability 
[8,9]. Additionally, many analyses fail to account for potential 
confounding and mediating factors such as socioeconomic 
status, mental health, and substance use [15,16]. To best 
address the health of sexual minorities, population data can 
provide insights into associations between population trends, 
demographics, gender, and health. In the past, data collection 
on sexual minorities has been limited due to a lack of routine 
assessment [17], but analyzing disparities has now become a 
priority for research around the globe [2]. Failing to capture and 
characterize sexual minority data only furthers health disparities 
[5].

To address gaps in sexual ACE-related research, as well as 
research regarding demographic, gender, and health within 
sexual minorities, this study utilizes data from the 2020-2024 
Behavioral Risk Factor Surveillance System (BRFSS), a large-
scale, nationally representative survey. The purpose of the 
current study was to assess adult sexual orientation by selected 
demographic variables for men and women, the association 
between sexual ACEs and adult sexual orientation for men 
and women, and the associations of both sexual ACEs and 
adult sexual orientation with stress, mental health, smoking, 
and alcohol drinking for men and women. Models considered 
interactions involving biological sex to determine whether the 
associations differed between men and women. Understanding 
these relationships is important for informing public health 
interventions and mental health services aimed at supporting 
individuals who have experienced ACEs and may face additional 
challenges related to their sexual orientation [1-3,7,10,13].

Materials and Methods
Study Design and Data Source
This study utilizes data from the 2020-2024 BRFSS surveys. The 
BRFSS is a national system of health-related telephone surveys 
that collects data from all 50 states, the District of Columbia, 
and U.S. territories about health behaviors, chronic health 
conditions, and preventive service usage. It employs a cross-
sectional design with standardized questionnaires and annually 
completes over 400,000 adult surveys (ages 18 and older), using 
random probability sampling on landlines and cell phones. The 
BRFSS survey consists of 3 components: (1) Standard core 
questions, (2) Rotating core questions, and (3) Optional modules 
[18]. The median response rate for all participating states and 
territories was 44.8% in 2020, 43,4% in 2021, 45.1% in 2022, 
47.2% in 2023, and 45.6% in 2024 [19-23].

Study participants provided verbal consent prior to the anonymized 
survey. Details of the BRFSS survey design, questionnaires, and 
data collection methods are available elsewhere [24]. Participants 
were asked specifically about their biological gender and if sexual 
abuse occurred before the age of 18.

Study Population
Data analysis was restricted to 18 U.S. states and the Virgin 
Islands that included questions about both ACEs and sexual 
orientation (11 areas [Georgia, Hawaii, Idaho, Iowa, Montana, 
Rhode Island, South Carolina, Texas, Utah, Virginia, Wisconsin] 

in 2020, 6 areas [Arkansas, Iowa, Mississippi, Nevada, Virginia, 
Wisconsin] in 2021, 4 areas [Iowa, Nevada, North Dakota, 
Virginia] in 2022, 7 areas [Delaware, Georgia, Missouri, 
Nevada, New Jersey, Rhode Island, Virginia] in 2023, and 6 
areas [Georgia, Hawaii, Nevada, North Dakota, Virginia, Virgin 
Islands] in 2024). The total number participating was 84,266 
men and 99,963 women.

Measures
Sexually related ACE questions considered were: “How often 
did anyone, at least 5 years older than you or an adult, ever 
touch you sexually?” “How often did anyone, at least 5 years 
older or an adult, try to make you touch them sexually?” and 
“How often did anyone at least 5 years older than you or an 
adult, force you to have sex?” Response options for each of 
these items were “Never,” “Once,” “More than Once,” “Don’t 
Know,” and “Refused.” The latter two options were combined as 
“Unknown.” A new variable was created called “Sexual Abuse,” 
which was coded as “Yes,” if any of the three items occurred one 
or more times, “No,” or “Unknown.”

Sexual orientation was determined from the BRFSS question: 
“Which of the following best represents how you think of 
yourself?” Options were “Gay,” “Straight, that is, not gay,” 
“Bisexual,” “Something else,” “Don’t know,” “Refused.”

Demographic variables used in this study included sex (men, 
women), age (18-24, 25-34, 35-44, 45-54, 55-64, ≥65), race/
ethnicity (non-Hispanic [NH] White, NH Black, NH Other, 
Hispanic, unknown), marital status (married or cohabitating, 
previously married, never married, unknown), education (< high 
school, high school, some college or technical school, college 
or technical school, unknown), annual household income 
(<50K, 50K to <100K, 100K to < 200K, ≥200K, unknown), and 
calendar year. Interaction terms between sex and demographics 
were assessed. Sexual orientation was assessed according to 
childhood sexual abuse (yes vs. no) and biological sex, adjusting 
for selected variables.

Statistical Analysis
Descriptive statistics included frequencies and percentages. 
Estimates were determined by taking the survey stratum, primary 
sampling units, and sampling weights into consideration. Binary 
logistic regression estimated odds ratios of the association 
between sexual orientation and demographic variables, adjusting 
for sex, age, race/ethnicity, marital status, education, annual 
household income, and year. Interaction terms were assessed 
between sex and the other demographic variables to determine if 
different associations existed between men and women. Doing so 
allowed for considerations of demographic variations in a single 
multiple regression model. Logistic regression also estimated 
odds ratios of the association between adult sexual orientation 
and childhood sexual abuse and between certain mental health 
and health-risk behaviors and sexual orientation and childhood 
sexual abuse, adjusting for demographics. The analyses identify 
statistical associations and do not signify causality. Interaction 
terms were also assessed. Variable significance was assessed 
using the Ftest. Variable significance was also indicated by 
odds ratios with confidence intervals that did not overlap 1. 
The estimated annual percent change (EAPC) was calculated 
by fitting a regression line to the natural logarithm of the rates 
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using calendar year as a regressor variable; y = mx + b, where y 
= ln(rate) and x = calendar year, with EAPC = 100×(em−1). All 
statistical tests were two-sided, with a significance level of 0.05. 
All analyses were conducted using Statistical Analysis System 
(SAS) software, version 9.4 (SAS Institute Inc., Cary, NC, USA, 
2012).

Results
Sexual orientation by age, race/ethnicity, marital status, 
education, annual household income, and year for men and 
women is presented in Table 1. Women were more likely to be 
a sexual minority than men (9% [SE=0.2] vs. 6% [SE = 0.2]), 
explained primarily by a higher level of bisexual orientation. This 
result was generally seen across the levels of the demographic 

variables, except for age, where the higher levels in women 
occurred in the younger age groups but not in the older age  
groups.

Higher significance of sexual minority orientation in women 
than men occurred through age 54 and then became significantly 
lower in the oldest two age groups. In addition, there was no 
significant difference in sexual minority orientation between 
men and women who were previously married or in the highest 
income group. The highest sexual minority orientation was in 
never married and in the lowest income group. The EAPC in 
sexual minority orientation from 2020 through 2024 was 13% 
for men (p = 0.0036) and 6% for women (p = 0.1280).

Table 1: Distribution of Sexual Orientation by Demographic Variables for Men and Women in the U.S.
Men Women

No.
Column   

%* 
Gay 
%*† 

Straight 
%*† 

Bisexual 
%*† 

Other
%*† 

Lesbian 
%*†

Straight 
%*† 

Bisexual 
%*† 

Other
%*† 

n = 1,826 77,743 1,529 1,067 1,273 90,565 3,264 1,559
Age

18-24 11,071 11.8 3.3 87.4 6.6 2.7 3.7 69.9 21.4 5.1
25-34 18,075 15.5 3.9 90.3 3.6 2.2 2.0 83.2 10.9 3.9
35-44 22,728 16.1 2.2 94.5 1.7 1.7 1.5 91.9 4.5 2.1
45-54 26,033 15.7 1.8 95.9 1.3 1.0 1.5 95.1 2.1 1.3
55-64 34,150 17.2 2.2 95.9 1.1 0.8 1.3 96.8 1.1 0.8
≥65 72,172 23.7 1.4 96.4 1.0 1.3 0.8 97.4 0.6 1.3

Sex
Men 84,266 48.0 2.4 93.8 2.3 1.6     
Women 99,963 52.0     1.6 90.9 5.4 2.1
Race/ethnicity 
NH White 133,822 59.9 2.4 94.1 2.3 1.3 1.6 91.3 5.4 1.7
NH Black 17,375 15.2 2.4 93.4 2.6 1.6 1.7 91.5 4.7 2.1
NH Other 15,798 9.0 2.0 93.3 2.6 2.1 2.2 89.2 5.8 2.8
Hispanic 13,594 14.0 2.6 93.0 2.0 2.4 1.2 89.2 5.9 3.7
Unknown 3,640 2.0 2.7 93.1 2.0 2.2 0.9 89.6 4.7 4.9
Marital Status
Married/Cohab 103,415 56.2 1.5 96.1 1.3 1.1 1.3 93.5 3.6 1.6
Previously M 48,388 19.9 1.4 95.2 1.6 1.8 0.9 94.8 2.7 1.6
Never M 31,072 23.1 4.9 87.8 5.0 2.4 3.3 79.3 13.4 4.0
Unknown 1,354 0.8 4.2 89.3 1.6 5.0 1.3 91.1 3.1 4.6
Education  
< HS 11,034 11.2 1.3 93.7 2.3 2.7 1.1 89.2 5.5 4.2
HS 47,140 27.7 1.8 93.9 2.7 1.7 1.6 89.7 6.3 2.4
Some College 51,296 31.1 2.7 93.3 2.5 1.4 1.7 90.3 6.1 1.9
College 74,174 29.7 3.1 94.1 1.7 1.1 1.6 93.0 3.9 1.4
Unknown 585 0.3 0.7 95.2 1.7 2.4 0.2 91.7 4.3 3.8
Annual Household 
Income

<50K 63,877 34.4 2.6 92.8 2.5 2.1 1.6 89.6 6.2 2.7
50K-<100K 62,303 32.2 2.3 94.8 1.9 1.1 1.7 92.1 4.8 1.4
100K-<200K 20,214 11.7 2.5 94.5 2.0 1.0 1.8 92.0 4.5 1.7

≥200K 6,558 4.4 2.3 94.6 2.4 0.7 2.0 93.6 3.9 0.5
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Unknown 31,277 17.3 1.9 92.4 3.2 2.5 1.2 90.3 5.7 2.8
Calendar Year

2020 70,535 37.9 2.1 95.0 1.6 1.5 1.6 92.4 4.3 1.7
2021 31,426 15.8 2.2 94.6 2.1 1.2 1.3 90.9 6.0 1.9
2022 21,799 9.0 2.5 93.1 2.8 1.6 1.8 89.4 6.4 2.4
2023 35,680 23.3 2.6 92.7 2.8 1.8 1.8 89.4 6.2 2.6
2024 24,789 14.0 2.9 91.8 3.5 1.8 1.6 90.3 5.6 2.5

Source: BRFSS 2020-2024. *Weighted percentages. †Percentages sum to 100 across the row. 2101 missing responses for men and 
3302 missing responses for women were not included in this analysis. 

The odds of women versus men with sexual minority orientation (vs. straight) were 1.7 (95% CI = 1.6-1.8), after adjusting for age, 
race/ethnicity, marital status, education, annual household income, and year. In the model, sex significantly interacted with age (p 
<.0001), marital status (p <.0001), education (p <.0001), and year (p = 0.0216) but not race/ethnicity or annual household income. 
The adjusted odds of men and women with sexual minority orientation (vs. straight) are presented by age, marital status, education, 
and year in Figure 1. The decreasing adjusted odds of sexual minority orientation (vs. straight) with older age were more pronounced 
for women than men. Positive adjusted odds of sexual minority orientation for never married (vs. married/cohabitation), some 
college/college (vs. HS), and later years (vs. 2020) were significantly greater for men than women.

Adverse childhood sexual experiences (ACEs) by sexual orientation are presented in Table 2. The odds of sexual minority orientation 
(vs. straight) significantly increased with one experience (vs. none) and even more so for two or more experiences (vs. none) for the 
three types of sexual ACEs. For each type of sexual ACE, the increase was significantly more pronounced for men than for women. 

Figure 1: Odds of Gay/Lesbian, Bisexual, or Other Sexual Minority Orientation by Sex and Other Demographic Characteristics.

Source: BRFSS 2020-2024. Weighted estimates. Odds ratios adjusted for age, sex, race/ethnicity, marital status, education, annual 
household income, and year. The multiple logistic regression model for men gave Type 3 analysis of effects of 34.33 (p<.0001) for 
marital status, 17.16 (p<.0001) for age, 14.62 (p<.0001) for year, 5.46 (p=0.0002) for education, 3.94 (p=0.0034) for income, and 
1.13 (p=0.3390) for race/ethnicity. For women, the type 3 analysis of effects was 171.29 (p<.0001) for age, 14.02 (p<.0001) for year, 
9.88 (p<.0001) for marital status, 9.75 (p<.0001) for race/ethnicity, 4.35 (p=0.0015) for education, and 3.66 (p=0.0055) for income.
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Table 2: Sexual Adverse Childhood Experiences (ACEs) by Adult Sexual Orientation in the U.S.
Gay, Bisexual, Other vs. Straight Men Gay, Bisexual, Other vs. Straight Women

No. %* Adjusted Odds Ratio  (95% CI)* Adjusted Odds Ratio (95% CI)*
How often did anyone, at least 5 years older than you or an adult, ever touch you sexually?  
  Never 284,210 85.64 1.00 1.00
  Once 12,990 4.14 3.01 (2.38-3.80) 1.90 (1.56-2.31)
  More than once 23,536 7.73 4.78 (3.91-5.82) 2.48 (2.19-2.82)
  Unknown 8,217 2.5 1.25 (0.80-1.93) 1.38 (1.02-1.86)
How often did anyone, at least 5 years older or an adult, try to make you touch them sexually? 
  Never 294,255 88.47 1.00 1.00
  Once 9,712 3.28 2.84 (2.20-3.67) 2.15 (1.73-2.66)
  More than once 16,987 5.82 5.06 (4.09-6.25) 2.72 (2.36-3.12)
  Unknown 7,999 2.44 1.18 (0.80-1.74) 1.22 (0.89-1.66)
How often did anyone at least 5 years older than you or an adult, force you to have sex?  
  Never 305,531 92.31 1.00 1.00
  Once 5,355 1.94 3.76 (2.68-5.27) 1.82 (1.44-2.31)
  More than once 10,241 3.44 5.00 (3.82-6.56) 2.69 (2.25-3.21)
  Unknown 7,826 2.31 1.32 (0.87-1.99) 1.58 (1.18-2.11)
Any Sexual Abuse
  No 277,960 83.64 1.00 1.00
  Yes 44,997 14.63 3.41 (2.94-3.95) 2.14 (1.92-2.40)
  Unknown 5,996 1.73 1.14 (0.70-1.85) 1.46 (1.01-2.10)

Source: BRFSS 2020-2024. *Weighted odds ratios. CI: Confidence Interval. Odds ratios adjusted for age, sex, race/ethnicity, marital 
status, education, annual household income, and year. 

The odds of each type of sexual minority orientation (vs. straight) according to sexual ACE (yes vs. no) appears for men and women 
in Figure 2. Individuals with each type of sexual minority orientation were significantly more likely to have had a sexual ACE than 
those who were straight. The positive associations were significantly greater in men than women.

Figure 2: Odds of Gay/Lesbian, Bisexual, or Other (vs. Straight) for Sexually abused During Childhood (vs. not Sexually Abused) 
and Biological Sex.

Source: BRFSS 2020-2024. Weighted odds ratios. Odds ratios adjusted for age, sex, race/ethnicity, marital status, education, annual 
household income, and year.

Prevalence estimates of stress and poor mental health appear in Table 3. For both men and women, the odds of stress or poor mental 
health were significantly greater in those with gay/lesbian, bisexual, or other orientation (vs. straight) and in those with sexual ACEs 
(vs. none), after adjusting for sexual abuse and other demographic variables (Table 3). The association between sexual ACEs and 
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stress was significantly stronger than between sexual orientation and stress, for both men and women. Sexual orientation and sexual 
ACE variables did not significantly interact in these models.

Table 3: Odds of Selected Mental Health Outcomes by Sexual Orientation and Sexual Abuse for Men and Women.
Stress in Past Month 

Always/Usually (13.91%) vs. 
Som/Rare/Nev (86.09%)

Poor Mental Health in Past 
Month ≥14 (14.71%) days 

vs. 0 (59.01%)

Poor Mental Health in Past 
Month 1-13 days (26.28%) 

vs. 0 (59.01%)
Men Women Men Women Men Women

Odds Ratio 
(95% CI)

Odds Ratio 
(95% CI)

Odds Ratio 
(95% CI)

Odds Ratio 
(95% CI)

Odds Ratio 
(95% CI)

Odds Ratio 
(95% CI)

Sexual Orientation
Straight 1.00 1.00 1.00 1.00 1.00 1.00
Gay/Lesb, Bis, 
Other 1.91 (1.48-2.46) 1.51 (1.23-1.87) 2.55 (2.18-2.98) 2.76 (2.41-3.14) 1.86 (1.62-2.14) 1.58 (1.39-1.80)

Unknown 0.63 (0.34-1.15) 0.75 (0.52-1.09) 1.08 (0.75-1.55) 0.72 (0.57-0.93) 0.68 (0.53-0.86) 0.79 (0.62-1.00)
Sexual ACE
  No 1.00 1.00 1.00 1.00 1.00 1.00
  Yes 3.17 (2.52-3.99) 2.77 (2.40-3.19) 2.70 (2.35-3.10) 3.02 (2.77-3.30) 1.89 (1.67-2.15) 1.85 (1.71-2.01)
  Unknown 2.36 (1.45-3.83) 1.35 (0.85-2.13) 1.84 (1.32-2.57) 1.99 (1.57-2.52) 1.08 (0.83-1.40) 1.09 (0.86-1.39)

Source: BRFSS 2020-2024. *Weighted odds ratios. ACE: adverse childhood experience. “Stress” refers to a situation in which a 
person feels tense, restless, nervous, or anxious, or is unable to sleep at night because his/her mind is troubled all the time. Within 
the last 30 days, how often have you felt this kind of stress? The stress variable had 44,995 responses, of which 230 (0.51%) 
were unknown and not included in this analysis. The mental health variable had 184,229 responses, of which 3,256 (1.77%) were 
unknown and are now included in this analysis. Odds ratios adjusted for sexual orientation, sexual abuse, age, sex, race/ethnicity, 
marital status, education, annual household income, and year. 

The prevalence of current cigarette smoking, binge drinking, and heavy drinking appear in Table 4. The odds of current smoker, 
binge drinking, and heavy drinking (vs. otherwise) were significantly positively associated with sexual orientation among women 
but not men and with sexual ACEs for men and women (Table 4). A sexual ACE was more strongly associated with current smoking 
than sexual orientation among men and women. A sexual ACE was more strongly associated with binge drinking and heavy drinking 
than sexual orientation among men, but a sexual ACE was less strongly associated with binge drinking and heavy drinking than 
sexual orientation among women. Sexual orientation and sexual ACE variables did not significantly interact in these models.

Table 4: Odds of Selected Health Behavior Outcomes by Sexual Orientation and Sexual Abuse for Men and Women.

Current smoker (13.37%) vs. 
never smoker (62.81%)

Binge drinking (men having five 
or more drinks on one occasion, 

women having four or more 
drinks on one occasion)

Yes (15.35%) vs. No (84.65%)

Heavy drinking (adult men 
having more than 14 drinks per 
week and adult women having 
more than 7 drinks per week)
Yes (6.22%) vs. No (93.78%)

Men Women Men Women Men Women
Odds Ratio 
(95% CI)*

Odds Ratio 
(95% CI) *

Odds Ratio 
(95% CI) *

Odds Ratio 
(95% CI) *

Odds Ratio 
(95% CI) *

Odds Ratio 
(95% CI) *

Sexual Orientation
Straight 1.00 1.00 1.00 1.00 1.00 1.00
Gay/Lesb, Bis, 
Other

1.04 (0.87-1.24) 1.38 (1.19-1.62) 1.02 (0.88-1.17) 1.51 (1.32-1.72) 1.09 (0.86-1.38) 1.59 (1.33-1.90)

Unknown 0.85 (0.59-1.22) 0.47 (0.35-0.62) 0.67 (0.51-0.89) 0.46 (0.31-0.67) 0.59 (0.32-1.06) 0.38 (0.26-0.56)
Sexual ACE
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.88 (1.63-2.18) 2.28 (2.08-2.50) 1.21 (1.07-1.38) 1.27 (1.15-1.40) 1.52 (1.27-1.81) 1.27 (1.12-1.43)
Unknown 1.09 (0.75-1.58) 1.93 (1.49-2.50) 0.86 (0.60-1.21) 1.22 (0.85-1.77) 0.68 (0.46-1.02) 1.44 (0.93-2.21)

Source: BRFSS 2020-2024. *Weighted odds ratios. ACE: adverse childhood experience. CI: Confidence Interval. The smoking, binge 
drinking, and heavy drinking variables had 184,229 responses, of which 1175 (0.64%) had unknown smoking information, 3178 
(1.73%) had unknown binge drinking information, and 3118 (1.69%) had unknown heavy drinking information. Odds ratios adjusted 
for sexual orientation, sexual abuse, age, sex, race/ethnicity, marital status, education, annual household income, and year.
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Discussion
This study assessed (1) adult sexual orientation by selected 
demographic variables; (2) the association between sexual 
ACEs and adult sexual orientation; and (3) the simultaneous 
associations of both sexual ACEs and adult sexual orientation 
with stress, mental health, smoking, and alcohol drinking. The 
measured associations were adjusted for selected demographic 
variables, and interactions with biologic sex were tested to 
determine if the associations differed between men and women.

The prevalence of identifying as a sexual minority was generally 
significantly greater in women than in men, which is consistent 
with other research [1,25-27]. The higher prevalence of sexual 
minority status in women was primarily explained by their 
having higher levels of bisexual orientation, as observed across 
the levels of all the demographic variables, except in women 
aged ≥65. Women were 2.3 times more likely to identify as 
bisexual than men, and other studies have shown they are 2-3 
times more likely in the U.S. which may reflect differences in 
reporting, social factors, and sexuality among genders. The 
reason for this finding is unclear and may involve both cultural 
and biological factors [28].

Other research has shown a decline in sexual activity and an 
increase in sexual disorders as we age [28-32]. In women, 
menopause can affect sexual desire because of hormonal 
changes, physical symptoms, and emotional factors, although 
experiences vary widely. Sexual disorders worsen with more 
advanced menopause status after age adjustment, which impacts 
sexual desire. In men, lower sexual desire with age is likewise 
due to a combination of biological, emotional, and lifestyle 
factors, but the primary reason is a natural decline in testosterone 
levels. Corresponding with a general decline in sexual desire in 
older age, the current study showed a decline in sexual minority 
orientation. The decline occurred in both men and women, albeit 
more so for women. The pronounced higher level of sexual 
minority orientation in women in the younger ages reversed in 
the older ages (≥55). This result may be associated with a cohort 
effect influenced by sexual disorders and changes in sexual 
desires due to menopause [33-36].

The relationship between sexual desire and sexual orientation 
is complex and multifaceted. Research suggests that a high sex 
drive in women is associated with increased sexual attraction to 
both men and women [37]. On the other hand, men with a high 
sex drive have an increased attraction to one sex or the other, 
depending on their sexual orientation [37]. Further research is 
warranted in exploring the relationship between sexual desire 
and sexual minority orientation.

The highest levels of sexual minority orientation were in never 
married and lower income groups. The comparatively high 
percentage of sexual minorities who have never married is 
consistent with another research. Although same-sex couples 
have been able to legally marry in all areas of the U.S. since 
the Supreme Court’s 2015 ruling in Obergefell vs. Hodges and 
the Respect for Marriage Act of 2022, which added a federal 
statutory backstop, the social climate may still discourage many 
same-sex couples from marrying. In addition, the high percentage 
of sexual minorities who are financially poor is consistent with 
several other studies. Reasons for higher poverty in sexual 

minorities may be influenced by systematic discrimination, 
family rejection, and lack of legal protection. Nevertheless, 
higher prevalence of sexual minority identification in the U.S. 
may partially reflect an increasing cultural acceptance of sexual 
minorities and greater legal protection, as suggested in prior 
studies [1]. Increased levels of bisexual identification among 
women may also be related to greater general openness to same-
sex sexuality compared to men [38-44].

In the current study, sexual ACEs were positively associated 
with identifying as a sexual minority. Other studies have 
reported associations between ACEs and the later development 
of same-sex attraction. However, the association is complex and 
possibly bidirectional and influenced by various factors. While 
maltreatment may shape sexual orientation, sexual minority 
orientation may increase the risk of maltreatment. Further, 
children who do not conform to gender-related expectations or 
cross-dress are more likely to experience ACEs [45-47].

The association between ACEs and identifying as a sexual 
minority was significantly more pronounced in men than women, 
as consistent with another research. Many studies indicate that 
males are the perpetrators for the majority sexual abuse cases. 
However, our study does not include data on the gender of 
perpetrators, so further evaluation cannot be observed without 
further research. More research is needed to better understand 
this complex relationship, considering the complicated 
interaction with broader social, psychological, and biological 
factors that help shape identity [46,48,49].

In the multiple logistic regression models including both sexual 
orientation and sexual ACE variables, stress and poor mental 
health were significantly greater in those with sexual minority 
orientation and in those with sexual ACEs, with the association 
involving sexual ACEs significantly greater. Higher levels 
of stress and poor mental health among sexual minorities are 
consistent with other research [40,51].

Minority stress theory, although not directly measured within this 
study, states that excess social stress from stigma and prejudice 
is the source of mental health inequality. This model further 
outlines how stress affects sexual minority mental health, citing 
discrimination, expectations of rejection, experience of prejudiced 
events, and internalized homophobia. Victimization and barriers 
to accessing mental healthcare services have also been identified 
as factors contributing to greater stress and mental health 
challenges. The stronger association involving sexual ACEs is 
consistent with theories suggesting possible lasting physiological 
and psychological effects of ACEs on mental health. Biological 
and psychological process theories posit that ACEs can cause 
psychological and physiological processes that adversely affect 
long-term health and can disrupt brain development, resulting in 
chronic stress later in life [51-55].

In the multiple logistic regression models including both sexual 
orientation and sexual ACE variables, women with sexual 
minority orientation and men and women with sexual ACEs were 
significantly more likely to be current smokers, binge drinkers, 
or heavy drinkers (vs. otherwise). While sexual abuse was more 
strongly associated with binge drinking and heavy drinking than 
sexual orientation for men, the trend was opposite for women. 
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Binge drinking among men was associated more with childhood 
sexual abuse than with sexual orientation, whereas among 
women, sexual orientation had stronger associations. Previous 
studies have shown higher levels of alcohol abuse for both men 
and women with a history of sexual abuse [56,57], perhaps to 
cope with traumatic recollections of childhood sexual abuse and 
subsequent anxiety, low self-esteem, guilt, discomfort, isolation, 
and disturbances stemming from the abuse [58,59]. Among sexual 
minority women, the adverse drinking behaviors were better 
explained by sexual orientation than by sexual abuse. This finding 
aligns with that of other studies, which show higher rates of heavy 
drinking and other dangerous alcohol use patterns among lesbian 
and bisexual women compared to heterosexual women [60-62]. 
Similarly, another study of lesbians/gays and bisexuals in England 
found that disparities in hazardous alcohol use across sexual 
identities attenuated when controlling for sociodemographic 
variables for men but were still significant for women [25]. Several 
explanations have been offered, the first of which references the 
minority stress theory, claiming that increased drinking among 
LGB women is due to stress resulting from discrimination, stigma, 
and prejudice, with increased stress due to double discrimination 
for being a sexual minority and being a woman [9,51]. In addition, 
previous studies have explained the significance of the association 
between sexual orientation and drinking habits among women 
with gender expression. Research has shown that more masculine 
lesbian and bisexual women drink more than feminine lesbian 
and bisexual women, displaying how gender non-conformity and 
expression within the community itself contributes to alcohol 
behaviors [49,63]. This finding further emphasizes the need for 
interventions designed and tailored for these lesbian and bisexual 
women to mitigate the damaging effects of alcohol.

BRFSS data is not without limitations. Because of its cross-
sectional design, conclusions about causal direction cannot be 
made. In addition, it is administered among adults, so recall bias 
is possible. It is unknown whether sexual orientation influenced 
whether some participants viewed certain acts during childhood 
as sexually abusive. Social stigmas regarding sexual orientation 
and ACEs may further have influenced responses. Nevertheless, 
because BRFSS data are anonymous, response bias due to stigma 
may be less. Finally, not all areas in the U.S. asked about ACEs 
and sexual orientation, which may limit generalizability to the 
entire country.

Conclusion
Sexual minority identification increased in the U.S. during 
2020 through 2024, more so for men than women. Yet women 
had significantly greater prevalence o f sexual minority status, 
primarily due to higher bisexual orientation, suggesting differences 
in patterns of sexual orientation between men and women. Higher 
sexual minority status, primarily bisexual orientation, in women 
was generally observed across the levels of each demographic 
variable. Decrease in sexual minority orientation with advancing 
age corresponds with declining sexual desire in women and men 
because of hormonal changes, physical symptoms, and emotional 
factors. A single sexual ACE was associated with sexual minority 
orientation in adulthood. The strength of the association tended 
to be significantly greater if two or more sexual ACEs occurred. 
Each type of sexual minority orientation was significantly more 
pronounced for those who had experienced sexual ACEs. Sexual 
minority orientation was greatest in never married and in those 

with lower incomes. Further research exploring the role of 
systematic discrimination, family rejection, and lack of legal 
protection is warranted. Finally, theories were presented that 
may help contextualize why sexual minority status and, more 
so, sexual ACEs, are associated with greater stress, poor mental 
health, smoking, and alcohol drinking.

Implications for Health Behavior Research
Further research should be conducted to integrate ACEs in relation 
to sexual minority health. Understanding sexual orientation 
should not be limited to viewing it as an isolated variable. 
Future research should not simply study sexual orientation, but 
should also incorporate broader context from individuals’ life 
experiences. Understanding additional factors correlated with 
sexual orientation will help researchers better identify elements 
associated with sexual orientation that our study did not cover.

The implications of this study could be strengthened if more 
research is conducted on the type, timing, and severity of 
ACEs, as this level of detail is not currently available. The 
categorization of sexual orientation could also be expanded in 
future research to include a broader range of sexual minority 
identities. Public health officials should consider screening for 
ACEs in public health settings to help identify at-risk individuals. 
Further research should be conducted to better understand why 
correlations between ACEs and sexual orientation exist. Factors 
such as social stigma, discrimination, coping mechanisms, and 
stress response should be examined.

Discussion Questions
Given the observed associations between sexual adverse childhood 
experiences (ACEs), adult sexual orientation, and both mental 
health and health-risk behaviors, how should health behavior 
researchers better integrate life-course and trauma-informed 
frameworks when studying sexual minority populations?

The findings suggest differing strengths of association between 
sexual ACEs and health outcomes across sex and sexual 
orientation groups. How can future research better account 
for intersecting identities (e.g., sex, sexual orientation, and 
childhood trauma) to improve the development of more targeted 
and effective public health interventions?
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