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Abstract

Purpose—This research aimed to explain sexual orientation disparities in BMI by examining

child abuse history, weight-related behaviors, and sociodemographics.

Methods—We used data from 7960 females and 5992 males from the prospective Growing Up

Today Study over nine waves between 1996 (ages 12–14 years) and 2007 (ages 20–25 years).

Using repeated measures of BMI (kg/m2) as a continuous outcome, gender-stratified latent

quadratic growth models adjusted for child abuse history, weight-related behaviors, and

sociodemographics. BMI at age 17 years (intercept) and one-year change in BMI (slope) are

reported.

Results—Bisexual females had higher BMI at age 17 years (β = 1.59, 95% CI = 1.00, 2.18) and

displayed greater one-year increases in BMI (β = .09, 95% CI = .03, .14), compared to completely

heterosexual females. Gay males displayed smaller one-year increases in BMI (β = − .19, 95% CI
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= −.25, −.12), compared to completely heterosexual males. No sexual orientation differences in

BMI at age 17 years were observed for males, but gay males’ BMI at age 25 was less than

completely heterosexual males by 2 units. Among females, sexual orientation differences

remained but were slightly attenuated after controlling for child abuse history, weight-related

behaviors, and sociodemographics. Among males, the addition of child abuse and weight-related

behaviors did not change the estimated difference in one-year BMI increases.

Conclusions—Sexual orientation differences in BMI were partly explained by child abuse and

weight-related behaviors in females. More research is needed to explore additional drivers of these

disparities among both females and males.
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Obesity is a key public health issue for U.S. adolescents and young adults, [1, 2] that confers

numerous health risks, such as heart disease and diabetes.[1] Previous research has found

sexual orientation health disparities in body mass index (BMI) that are modified by gender.

[3, 4] Specifically, sexual minority female adults have higher BMI and sexual minority male

adults (especially gay males) have lower BMI, compared to their heterosexual counterparts.

[5–7] A similar pattern has been found among adolescents in the Growing Up Today Study

(GUTS), a U.S. national cohort of youth; among females, sexual minorities had higher BMI

compared to heterosexuals, whereas among males, heterosexuals displayed steeper increases

in BMI through adolescence and into young adulthood compared to sexual minorities,

especially gay males.[3] Although sexual orientation patterns in BMI have been established,

the basis for these disparities remains to be explained.

Sexual Minority Stress Theory proposes that sexual minorities experience stressors related

to the stigmatization of non-heterosexuality and these stressors produce negative health

outcomes[8] via a psychological stress response pathway.[9] For example, previous research

has found that sexual minorities are more likely than heterosexuals to experience stressors

such as victimization[10] and child abuse.[11, 12] In addition, sexual minority youth have

worse health outcomes compared to their heterosexual counterparts, including more

depressive symptoms[8, 13], PTSD[14], and eating disorder symptoms.[15, 16] Independent

of sexual orientation, sexual orientation mobility (also termed sexual fluidity) refers to

changes in sexual identity over time.[17] Although some change in sexual identity is

normative during adolescence, multiple changes might indicate stress related to identifying

as a sexual minority. The potential stressful effects of sexual orientation mobility appear to

be modified by gender; greater mobility was related to greater substance use among females

and to a lesser extent among males in GUTS.[18] More research is needed to understand

why experiencing stressors may lead to sexual orientation health disparities. The current

study included sexual orientation mobility as a covariate, conceptualized as a potential

stressor, to explain sexual orientation disparities in BMI.

One possible contributor to sexual orientation disparities in BMI is increased exposure

among sexual minorities to stressors, such as child abuse. In a study of adult women,

childhood sexual abuse partially explained disparities in obesity between lesbians and
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heterosexuals.[6] Exposure to violence in the home during childhood is related to greater

likelihood of being overweight among adolescent females and males, [19] which may

account for sexual orientation disparities in BMI among females. However, it remains

unclear whether child abuse explains sexual orientation disparities in BMI among males.

The link between child abuse and sexual orientation disparities in BMI may be explained by

the association between child abuse and negative mental health outcomes among sexual

minorities. In the GUTS cohort, greater risk of PTSD – an indicator of extreme stress –

observed among sexual minority compared to heterosexual youth was partially accounted

for by child abuse.[20] Unhealthy weight-related behaviors, which may have obesogenic or

leptogenic effects, may contribute to sexual orientation disparities in BMI as part of a

gender-modified stress pathway. In the GUTS cohort, sexual minority women and men were

more likely to report binge eating and purging, compared to their heterosexual counterparts.

[15] Sexual minorities may use unhealthy weight-related behaviors – for example, fast food

consumption or calorie restriction – as a way of coping with stressors, such as child abuse,

leading to elevated or reduced BMI, relative to heterosexuals. Female and male sexual

minorities may use different weight-related behaviors in response to stressors, leading to

differential patterns in BMI disparities. To our knowledge, no previous study has examined

child abuse history and weight-related behaviors to explain gendered sexual orientation

disparities in BMI among adolescents.

The current study examined child abuse as a moderator in a gender-modified stress pathway

to sexual orientation disparities in BMI among youth, using 11 years of data from GUTS.

Previous research with the GUTS cohort has found that sexual minority females have higher

BMI and sexual minority males have lower BMI, compared to same-gender heterosexuals;

and that sexual minority females display greater one-year increases in BMI, and sexual

minority males display smaller one-year increases, compared to same-gender heterosexual

youth.[3] We use these findings as a starting point and further hypothesize that: 1) unhealthy

weight-related behaviors will partially account for elevated BMI in sexual minority females

and reduced BMI in sexual minority males, compared with same-gender heterosexuals; 2)

sexual orientation mobility will be positively associated with BMI in females, but not in

males; and 3) child abuse will partially account for elevated BMI in sexual minority females.

Methods

Study Sample

The original sample size for the current analyses was 16,882 (9039 females, 7843 males)

from the GUTS cohort. After exclusion criteria (described below) were applied, the final

sample size was 13,952 (7960 females, 5992 males), 86.2% of the original cohort. GUTS is

a prospective cohort of children of women participating in the Nurses’ Health Study II.[21]

Recruitment information for GUTS is detailed elsewhere.[22] Youth ages 9 to 14 years were

originally enrolled in 1996 and followed annually or biennially. For the current study, data

were used from assessments collected from participants across nine waves from 1996 (age

12 to 14 years) to 2007 (age 20 to 25 years). The racial/ethnic breakdown of the sample is

93.3% white and 6.7% other race/ethnicities.
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Participants were excluded if they were missing data or reported “not sure” for sexual

orientation at all waves (971 females, 10.7%; 1791 males, 22.8%); if they were missing BMI

at all waves (2 females, <1%; 4 males, <1%); and if they indicated any of the following

health conditions that could interfere with growth (106 females, 1.3%; 56 males, <1%):

diabetes, juvenile rheumatoid arthritis, inflammatory bowel disease, cerebral palsy, Down

syndrome, acute lymphocytic leukemia, and other selected conditions and congenital

anomalies. This study was approved by the Brigham and Women’s Hospital Institutional

Review Board.

Measures – Predictors

Sexual orientation—Sexual orientation was assessed in waves 1999 to 2007 with the

item “Which of the following best describes your feelings?” and the following response

options: completely heterosexual (attracted to persons of the opposite sex), mostly

heterosexual, bisexual (equally attracted to men and women), mostly homosexual,

completely homosexual (gay/lesbian, attracted to persons of the same sex), and not sure.

Sexual orientation groups were modeled based on the most recent report of sexual

orientation within the included waves and then back-assigned to all previous waves. Mostly

homosexual and completely homosexual were combined into a lesbian/gay group due to

small sample sizes.

Sexual orientation mobility—Sexual orientation mobility was calculated at each wave

based on changes in reported sexual orientation.[17, 18] A score was assigned to each

participant based on the number of times sexual orientation changed. Scores ranged from 0

(no change at any wave) to 1 (change at all waves in which sexual orientation was reported).

Sexual orientation mobility was recoded into three groups: no mobility (score = 0), low

mobility (score = .01 to .50), and high mobility (score = .51 to 1).

Child abuse history—Child abuse occurrence by age 11 years was measured

retrospectively in 2007 using two items from the Child Abuse Questionnaire[23], four items

from the Conflict Tactics Scale[24], and two items from the Sexual Experiences Survey[25],

which assessed emotional, physical, and sexual abuse, respectively. Two additional items

assessed witnessing physical and verbal abuse in the household during childhood. Emotional

and physical abuse were measured as never, rarely, sometimes, often, very often. Sexual

abuse was measured as never, once, more than once. Witnessing physical and verbal abuse

was measured as never, once, a few times, more than a few times, all the time. Specific types

of abuse were dichotomized as follows: never/rarely vs. sometimes/often/very often for

emotional and physical abuse, never vs. once/more than once for sexual abuse, and never vs.

once/a few times/more than a few times/all the time for witnessing abuse. Then abuse was

coded into: none, 1 type, 2 types, and 3–4 types.

Measures – Outcome

BMI—Age-specific raw BMI was assessed continuously as kg/m2 across nine waves from

1996 to 2007, restricted to age 12 and older. Self-reported height and weight were used to

calculate BMI. Adolescents are able to provide valid self-reports of height and weight.[26]
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BMI reported while pregnant was treated as missing for female participants, only for the

wave at which pregnancy was reported.

Measures – Covariates

Sociodemographics—Age was assessed continuously, modeled linearly and

quadratically, and coded as: younger (9– 11 years), older (12– 14 years) to measure cohort

effects. Gender was coded as: female, male. Race/ethnicity was coded as: white, non-white.

Household income was reported by mothers in 2001 and coded as: low (< $50,000/year),

high (≥ $50,000/year).

Weight-related behaviors—Over the nine waves included in these analyses, GUTS

surveys have collected a large volume of repeated measures on a range of weight-related

behaviors. As a data reduction method and to accommodate the variability in waves in

which particular behaviors were assessed, we used latent growth mixture model methods in

Mplus for each weight-related behavior to capture a participant’s overall trajectory on the

variable, which were then used to categorize participants into groups (see Tables 1 and 2).

[27, 28] Models used to create empirically derived trajectory groups were gender-stratified

for the following weight-related behaviors: sugar-sweetened beverage consumption, binge

eating, and caloric intake. Model fit was assessed using Bayesian information criterion

(BIC)[29], the Lo Mendelle Rubin likelihood ratio test (LMR LRT)[30], and entropy, a

weighted average of posterior probability[31]. BIC and LMR LRT were used to select the

optimal number of trajectory groups, and entropy was used to assess classification quality.

Participants were categorized based on the highest posterior probability of membership in a

particular empirically derived trajectory group. TV-viewing was measured as mean number

of hours per week and categorized as tertiles to take into account variability at each wave,

across eight waves between 1996 and 2005. Sugar-sweetened beverage consumption was

measured as mean number of servings (bottle/can) per month, week, or day, across six

waves between 1996 and 2001. Binge eating was measured as any binge eating in the past

year, across nine waves between 1996 and 2007. Family dinner was measured as mean

frequency per week, across three waves between 1996 and 1998. Fast food consumption
was measured as mean number of days per week, across six waves between 1996 and 2001.

Caloric intake was measured as total kcals per day estimated for the past year using the

Food Frequency Questionnaire[32, 33], with tertiles created for each wave across six waves

between 1996 and 2001.

Statistical Analysis

All analyses were longitudinal and conducted in Mplus, using data collected across nine

waves between 1996 and 2007. Analyses were gender-stratified, with completely

heterosexual as the reference group. Descriptive statistics were calculated for all variables

by gender (Table 1) and for sexual orientation mobility, child abuse history, and weight-

related behavior trajectory groups by gender and sexual orientation (Table 2).

To test the hypotheses, we conducted latent quadratic growth model analyses using repeated

measures to model development of BMI in youth ages 12 to 25 years. The first set of models

adjusted for sexual orientation and sociodemographics only (Model 1); the second set of
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models additionally adjusted for child abuse history (Model 2); and the final set of models

additionally adjusted for weight-related behavior trajectory groups (Model 3). BMI at age 17

years (intercept) and one-year change in BMI (slope) are reported. Relative BMI at age 17

years was used to represent the intercept because age 17 years was in the middle of the age

range and this age group had the highest number of observations. Missing indicator

method[34, 35] was used to handle missingness in sexual orientation mobility, household

income, child abuse history, and weight-related behaviors. This method treats missing data

as an additional category for nominal variables, thereby preserving statistical power that

may be otherwise lost if complete case analysis method is used to handle missingness.

Results

Sample demographics and descriptive analyses by gender for all variables are reported in

Table 1. Descriptive analyses for sexual orientation mobility, child abuse history, and

weight-related behavior trajectory groups by sexual orientation and gender are displayed in

Table 2. Sexual orientation mobility significantly differed by sexual orientation, with sexual

minority females and males reporting greater mobility than completely heterosexuals. All

levels of child abuse significantly differed by sexual orientation for females and males

(Table 2). Among both genders, sexual minorities were more likely than heterosexuals to

report experiencing more than one type of child abuse. Among females, sexual minorities

had elevated rates of binge eating and fast food consumption, compared to completely

heterosexuals (Table 2). Consumption of sugar-sweetened beverages and frequency of

family dinners also differed significantly by sexual orientation among females, but the

direction of the difference was variable. Among males, sexual minorities had elevated rates

of binge eating compared to completely heterosexuals, but lower rates of fast food

consumption and caloric intake (Table 2).

Results from latent quadratic growth models with females indicated that bisexuals had

higher BMI at age 17 years (β = 1.59, 95% CI = 1.00, 2.18) and displayed greater one-year

increases in BMI (β = .09, 95% CI = .03, .14), compared to completely heterosexuals (Table

3, Model 1; Figure 1a). The regression coefficient indicating one-year change in BMI for

lesbians (β = .07, 95% CI = .00, .15) was similar in magnitude to bisexuals; however, it did

not reach significance (p = .052). Sexual orientation mobility was positively associated with

BMI at age 17 years, but not one-year change in BMI, among females.

Results from latent quadratic growth models with males indicated no significant differences

among sexual orientations in BMI at age 17 years (Table 4, Model 1); however, gay males

displayed smaller one-year increases in BMI (β = −.19, 95% CI = −.25, −.12), compared to

completely heterosexuals (Table 4, Model 1). In fact, by age 25 years, gay males had a BMI

two units lower than completely heterosexuals (gay males: 23.8 kg/m2, completely

heterosexuals: 25.8 kg/m2; Figure 1b). Sexual orientation mobility did not significantly

predict BMI at age 17 years or one-year change in BMI among males.

For females, all levels of child abuse were positively associated with BMI at age 17 years,

and the highest level of child abuse (3–4 types) was positively associated with one-year

change in BMI (Table 3, Model 2). The relationship between the highest level of child abuse
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and BMI at age 17 years in females was attenuated by 34% after controlling for weight-

related behaviors (Table 3, Model 3). For males, some levels of child abuse were positively

associated with BMI at age 17 years, but child abuse did not predict one-year change in BMI

(Table 4, Model 2). The relationship between child abuse and BMI remained after

controlling for weight-related behaviors in males, but was attenuated by as much as 17%.

The estimated differences between bisexual females and completely heterosexual females in

BMI at age 17 years and one-year change in BMI were attenuated by a small amount (8%

and 11%, respectively), but remained significant after controlling for level of child abuse

and weight-related behaviors (Table 3, Models 2 and 3). The estimated difference between

gay males and completely heterosexual males in change in BMI over a one-year interval was

not affected by controlling for level of child abuse and weight-related behaviors (Table 4,

Models 2 and 3).

Discussion

The current study examined predictors of sexual orientation disparities in BMI among youth.

Bisexual females had higher BMI at age 17 years and greater one-year increases in BMI,

compared to completely heterosexual females. Lesbians also indicated a trend toward

greater one-year increases in BMI compared to completely heterosexual females; but the

difference was not significant perhaps due to a smaller number of lesbians in the sample (n =

104) compared to bisexuals (n = 170). Contrary to expectations, sexual minority males did

not have lower BMI at age 17 years, compared to heterosexual males; however, gay males

had smaller one-year increases in BMI. These patterns largely confirm previous research

demonstrating gendered sexual orientation disparities in BMI.[3, 5, 6] Our study findings

extend this literature by documenting that among female youth, elevated BMI in bisexuals is

partially explained by disparities in child abuse and obesogenic weight-related behaviors.

Sexual orientation disparities in BMI among females may be a consequence of using

unhealthy weight-related behaviors as a coping mechanism in response to critical stressors

such as child abuse victimization. Importantly, results from this study do not support a

similar pathway for sexual minority males, who also experience higher rates of child abuse

but do not have elevated BMI compared to completely heterosexual males. Gender may

modify the relationship between stressors and weight-related behaviors in sexual minorities,

due to gender differences in coping strategies. For instance, females are more likely than

males to respond to stress by engaging in maladaptive ruminative coping[36], which has

been linked to binge eating in females.[37] Although results from the current study support

this gendered stress pathway to sexual orientation disparities in BMI, other research has

indicated gender and sexual orientation group similarities. Rumination and consumptive

coping (coping through consumption of food, alcohol, and drugs) have been documented in

response to childhood sexual abuse in both females and males.[38] In addition, females and

sexual minorities may experience similar stressors based on their lowered status in society,

which interact with particular coping styles (e.g., rumination), to produce greater rates of

depression compared to males and heterosexuals.[39] However, this does not explain why

BMI would be higher for female bisexuals and male heterosexuals, compared to other

groups. Gender differences in stressors and coping styles may account for gender differences
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in sexual orientation disparities in BMI in the current study, but more research is needed to

reconcile these contradictory findings.

Sexual orientation mobility was positively associated with BMI in females, but not in males.

In a previous study with the GUTS cohort, sexual orientation mobility was positively

associated with substance use and this finding was of higher magnitude among females,[18]

suggesting that sexual orientation mobility might confer more risk for negative health

outcomes in females than males. More research is needed to explore gender differences in

how sexual orientation mobility is related to health and also how the direction of sexual

orientation mobility (from heterosexual to sexual minority or vice versa) may relate to

health.

Differences in BMI increases over time were observed between gay males and completely

heterosexual males, emerging around age 17 (see Figure 1b). However, we did not find that

child abuse or weight-related behaviors explained this difference. Compared to completely

heterosexual males, gay males had higher prevalence of child abuse, which we would expect

to increase, not reduce BMI. Also, although gay males appeared to have lower prevalence of

some obesogenic behaviors (fast food consumption and caloric intake) compared to

completely heterosexual males, they had higher binge eating. An alternative explanation for

our findings may be reporting bias. Other research has found that gay males underreport

their BMI by an estimated .37 units compared to heterosexual males.[40] However, in the

current study the difference between gay and completely heterosexual males’ BMI at age 25

was much larger – as much as two units – which far exceeds the amount expected to be

attributable to reporting bias. Other unmeasured factors are likely related to sexual

orientation disparities in BMI among males.

Some potential limitations should be mentioned. Acknowledging a history of child abuse is

stigmatizing, therefore underreporting may be an issue. In addition, although we gave the

same weight to different types of abuse, it would be useful in future research to identify how

different types of child abuse may be related to long-term negative health outcomes in

sexual minority youth. These data did not allow for an investigation of the mechanisms

linking sexual minority status to child abuse. Another limitation is the homogeneity of the

sample in race/ethnicity and household income. More research is needed using samples with

greater racial/ethnic and income diversity. Finally, all self-report measures are likely to

result in some misclassification, and this is also true for one-year dietary recall. To mitigate

the effects of imprecision in dietary recall, we used the validated Food Frequency

Questionnaire[32, 33] to collect weight-related behavior information and then created

trajectory groups for each weight-related behavior. Nevertheless, misclassification may still

have affected our measures of dietary behaviors.

Sexual orientation disparities in BMI and child abuse history have important implications

for adolescent and young adult health. It is clear that sexual minorities experience greater

stressors, such as child abuse, compared to heterosexuals, which negatively affects their

health. Health care providers caring for sexual minority youth should be aware of these

disparities, particularly elevated risk for higher BMI in bisexual females and heterosexual

males. More research is needed to understand the various determinants of sexual orientation
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health disparities, including BMI. Interventions aimed at preventing obesity should address

the use of unhealthy weight-related behaviors as coping mechanisms in responses to

stressors, including those differentially experienced by sexual minorities (e.g., sexual

orientation-based victimization and child abuse). Interventions targeting unhealthy weight-

related behaviors and obesity must be inclusive of all sexual orientations to promote health

equity in all youth.
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Implications and Contribution

Health care providers working with youth should be aware of elevated risk for higher

BMI and greater increases in BMI in bisexual females and heterosexual males. Programs

promoting healthful weight-control and obesity prevention must be sensitive to the needs

of all sexual orientation groups.
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Figure 1.
a: BMI Trajectories Estimated from Model 1 by Sexual Orientation for Females

b: BMI Trajectories Estimated from Model 1 by Sexual Orientation for Males
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Table 1

Sample Demographics and Descriptive Analyses by Gender in a Longitudinal Cohort of Adolescent Females

and Males (N = 13,952)

Measure
Females

(n = 7960)
Males

(n = 5992)

Age at 1996 (N, %)

  Younger group (9–11 years) 49.9 54.6

  Older group (12–14 years) 50.1 45.4

Race/Ethnicity (%)

  White 93.0 92.9

  Non-white 7.0 7.1

Income (%)

  Low (< $50,000) 10.3 10.4

  High (≥ $50,000) 68.3 70.4

  Missinga 21.4 19.2

Sexual Orientationb (%)

  Completely heterosexual 80.7 91.1

  Mostly heterosexual 15.9 6.1

  Bisexual 2.1 0.7

  Lesbian/gay 1.3 2.1

Sexual Orientation Mobility (%)

  None (0) 60.0 55.6

  Low (.01–.5) 15.9 7.9

  High (.51–1) 5.1 2.7

  Missing 18.9 33.9

Child Abuse History (%)

  None 34.7 25.8

  1 type 18.4 16.0

  2 types 11.0 7.8

  3–4 types 7.0 4.4

  Missing 28.9 46.0

Weight-Related Behavior Trajectory Group Membershipc (%)

  TV viewing

    Med to low 38.7 28.4

    Med to high 22.5 32.2

    High to low 38.9 39.4

  Sugar-sweetened beverage consumption

    Low 24.1 22.1

    Medium 31.9 51.2

    High 29.0 26.8

    High to low 15.1 -

 Binge eating

J Adolesc Health. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Katz-Wise et al. Page 14

Measure
Females

(n = 7960)
Males

(n = 5992)

    No binge 90.9 99.0

    Binge - 1.0

    Early onset binge 4.0 -

    Late onset binge 5.1 -

  Family dinner

    Some to never 2.6 1.5

    Most to some 20.4 16.4

    Most 42.4 43.8

    Everyday 34.6 38.4

  Fast food consumption

    Low 41.2 28.6

    Medium 49.1 56.9

    Medium to high 9.7 14.5

  Caloric intake

    Low - 36.4

    Medium - 30.6

    High - 33.0

    Low to medium 26.6 -

    Low to high 10.1 -

    Medium to low 23.5 -

    Medium to high 30.3 -

    High to low 9.5 -

a
Frequency of missingness is reported for variables for which missing indicator method was used to handle missingness; this method treats missing

data as an additional category for nominal variables.

b
Sexual orientation is from the most recent wave reported.

c
Weight-related behavior trajectory groups were generated through latent growth model methods with repeated measures. Latent growth model

methods used to create weight-related behavior trajectory groups were stratified by gender, such that models for females and males yielded
different groups for some variables. Frequencies may not add up to 100% for some weight-related behaviors due to rounding. Percent missing for
specific weight-related behaviors is not reported because missingness was n < 17 per gender group.
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