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Abstract

Objective—Examine relationships between weight-related factors and weight status, body
dissatisfaction, chronic health conditions, and quality of life across sexual orientation and gender.

Methods—Two- and four-year college students participated in the College Student Health Survey

(n=28,703; 2009-2013). Risk differences were calculated to estimate relationships between
behavioral profiles and weight status, body satisfaction, diagnosis of a chronic condition, and
quality of life, stratified by gender and sexual orientation. Four behavioral profiles, characterized
as “healthier eating habits, more physically active,” “healthier eating habits,” “moderate eating
habits,” and “unhealthy weight control,” were utilized based on latent class analyses, estimated
from nine weight-related behavioral survey items.
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Results—Sexual orientation differences in weight and quality of life were identified. For
example, sexual minority groups reported significantly poorer quality of life than their
heterosexual counterparts (females: 22.5%-38.6% (sexual minority) vs. 19.8% (heterosexual);
males: 14.3%-26.7% (sexual minority) vs. 11.8% (heterosexual)). Compared to the “healthier
eating habits, more physically active” profile, the “unhealthy weight control” profile was
associated with obesity, poor body satisfaction, and poor quality of life in multiple gender/sexual
orientation subgroups.

Conclusions—Interventions are needed to address obesity, body dissatisfaction, and poor
quality of life among sexual minority college students.
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Introduction

Emerging adulthood (18-25 years of age) is when independence is generally established and
new responsibilities, life skills, and identities (such as those around sexuality) are
negotiated.! Weight-related health declines during emerging adulthood, with noted weight
gain, deterioration of diet quality and physical activity, and increasing sedentary
behaviors.23 Sexual minorities may experience greater chronic stress resulting from stigma
and discrimination (known as minority stress)* which can negatively impact weight-related
health, particularly during the sensitive developmental period of emerging adulthood. During
this time, we see greater risk for overweight and obesity, poor eating habits, insufficient
physical activity, and disordered eating among sexual minority emerging adults.>"12 Nearly
half of emerging adults attend college,® making college campuses a viable setting for
interventions addressing weight-related health disparities among emerging adult sexual
minorities.

Existing research indicates leshian and bisexual adult women are more likely to be
obese,14-20 while gay adult men are less likely to be obese, compared to their heterosexual
counterparts.16-22 However, gay and bisexual adult men are at higher risk of body
dissatisfaction and disordered eating than heterosexual men.®’ The burden of unhealthy
weight, body dissatisfaction, and disordered eating on lesbian, gay, and bisexual (LGB)
people has implications for disparities in chronic conditions (e.g., diabetes, cardiovascular
disease) and health-related quality of life (QOL). Despite greater risk among LGB people,
research examining sexual orientation disparities in chronic conditions and QOL is limited,
thus limiting our understanding of the consequences of unhealthy weight, body
dissatisfaction, and disordered eating for sexual minorities. Some studies have found lesbian
and bisexual women are more likely to have type 2 diabetes’-23 and cardiovascular
disease,® while others found no sexual orientation differences in prevalence of diabetes,
cardiovascular disease, hypertension, or hypercholesterolemia among either men or
women,16:18.20.23-26 However, LGB adults tend to report lower QOL than heterosexuals,
particularly related to frequent mental distress,18:24:27.28 which may have important
implications for long-term health outcomes, as poor QOL is associated with increased
morbidity, mortality, and healthcare use.?°
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Among college students, previous work has documented differences in weight-related health
similar to other adult populations, including unhealthy weight, more eating out, less physical
activity, more disordered eating and body dissatisfaction among sexual minority students, as
well as greater frequent mental distress than heterosexual students.>27:30 Previously, we
examined patterning of weight-related behaviors by sexual orientation and gender and
identified the co-occurrence of unhealthy weight control and insufficient physical activity
was disproportionately prevalent among sexual minority college students.31:32 However,
limitations of this work include lack of examining chronic conditions, which continue to be
understudied among LGB people, and no research examining the relationship of poor
behavioral health and health outcomes among LGB people. In line with the minority stress
model,* LGB people may experience stigma and discrimination which may influence the
relationship between poor behavioral health and health outcomes; understanding the
implications of different weight-related behavioral patterns on health will inform
development of interventions by highlighting most at-risk groups.

Building on our previous work which focused on sexual orientation differences in weight-
related behaviors, the present study aimed to extend our understanding of weight-related
health and sexual orientation by (1) exploring sexual orientation disparities in four
outcomes: weight status, body dissatisfaction, chronic conditions, and QOL by gender and
(2) examining the relationship between weight-related behavioral profiles and these four
outcomes, by gender and sexual orientation.

Study population and data source

Data were from the 2009-2013 College Student Health Survey (CSHS), an on-going
statewide surveillance system of 2- and 4-year colleges and universities across Minnesota.
From 2009-2013, 46 institutions participated in CSHS (26 two-year and 20 four-year). For
most CSHS-participating schools, students were randomly selected through registrars’
enrollment lists. For smaller schools, all students were invited to participate to have
sufficient sample sizes for school-specific reports, while at larger schools only a proportion
of students were invited (sampling range: 12.5-100%, dependent of school size). Eligible
participants were sent multiple invitations, including postcards and emails, to anonymously
complete an online survey. Participants who completed the survey were entered into a raffle
to win prizes such as iPods®, iPads®, and gift cards. The overall response rate was 33.2%.
Details are available online (http://www.bhs.umn.edu/surveys/index.htm) and in previously
published work.5:27:31.32

Thirty of the 46 colleges participated in more than one year between 2009 and 2013. To
minimize the possibility that participants were included in the dataset more than once, a
college's second year of data was included only when the possibility of overlap in
participants was negligible (i.e., less than 2%, calculated from sampling percentage,
graduation and retention rates), similar to previous work.>27:31-33 Six schools had a
negligible estimated percentage of overlap in the first and second samples (range:
0.45%-1.57%). Thus, an additional year of data was included for these schools (Ngtydents =
6,912). This yielded a final merged 2009-2013 dataset of 29,118 students (35.8% male).
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Self-reported sexual orientation was assessed as identity and behavior. Consistent with
research using the Youth Risk Behavior Survey (YRBS)33 and CSHS data,>27-31.32 we
created categories for sexual orientation: “heterosexual” (identified as heterosexual and did
not report engaging in same-sex sexual behavior in the past year), “mostly heterosexual”
(identified as heterosexual and reported engaging in same-sex sexual behavior in the past
year; referred to as “discordant heterosexual” in previously published work),>27:31.32 «gay/
leshian,” “bisexual,” and “unsure.” Participants were in one of the last three categories based
on identity only, regardless of sexual behavior.

Main exposure: weight-related behavioral profiles—Nine weight-related behaviors
were used in latent class analysis (LCA) identifying homogenous behavioral patterns within
the heterogeneous college population: consumption of regular soda, diet soda, fast food,
restaurant food, and breakfast, participation in moderate-to-vigorous and strengthening
physical activities, no unhealthy weight control behaviors, and no binge eating.31:32 All
measures were dichotomized based on existing public health recommendations, which have
practical significance regarding meaningful thresholds for health. Details on measures have
been described in previous work.531:32

Previously, we used LCA to identify homogenous weight-related profiles, stratified by
sexual orientation and gender, using the nine weight-related behaviors described above. LCA
is designed to identify homogenous subgroups within a larger heterogeneous group, based
on responses to select indicators, making it a useful data reduction strategy.34 A variety of fit
statistics and interpretability of solutions were considered in selecting final models.
Additional details have been previously published.31:32 Briefly, findings from LCA models
identified four distinct profiles among both males and females, “healthier eating habits,”
“moderate eating habits,” “unhealthy weight control,” and “healthier eating habits, more
physically active.” Among males, slight deviations existed for some sexual orientation
groups (i.e., a “healthier eating habits with breakfast consumption” and “healthier eating
habits without breakfast consumption” profile were identified among gay men and
“moderate eating habits with regular soda consumption” was identified for unsure men);
however, general patterns were consistent with those identified among females. Further,
among mostly heterosexual and bisexual males, a “healthier eating habits, more physically
active” profile was not identified, suggesting not enough engaged in sufficient physical
activity to extract this class. No other profiles were identified in these groups.

Outcome: weight status—Body mass index (BMI), calculated using self-reported height
and weight, was used to categorize weight status as: underweight/normal weight (<25.0
kg/m?2), overweight (25.0-29.9 kg/m?2) and obese (= 30.0 kg/m?).

Outcome: body dissatisfaction—One item assessed overall body satisfaction, “During
the past 30 days, | felt satisfied with my body image/size.”1® Response options included,
“never,” “sometimes,” “most of the time,” and “always.” Consistent with previous work,
participants reporting “never” or “sometimes” were considered to have body dissatisfaction.
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Outcome: chronic conditions—Health diagnoses of three chronic conditions were
assessed by asking, “For each condition, indicate whether you have been diagnosed within
the past 12 months”: diabetes (Type II), high cholesterol, and high blood pressure (yes/no for
each). Due to small sample sizes, a measure of any health diagnosis was created for
respondents who indicated any of the three diagnoses.

Outcome: QOL—Health-related QOL was assessed using an adaptation of a validated set
of measures used in national surveillance (CDC HRQOL-4).2% Two items from this scale
were used. The first asked, “Thinking about your physical health, which includes physical
illness and injury, for how many days during the past 30 days was your physical health not
good?” The second asked, “Thinking about your mental health, which includes stress,
depression, and problems with emotions, for how many days during the past 30 days was
your mental health not good?” Consistent with previous research, participants indicating 14+
days were considered to have poor physical or mental health, respectively.2® We combined
both variables into a poor QOL measure, including participants with any poor physical or
mental health.

Covariates—Sociodemographic covariates in these analyses included school type (2-year
vs. 4-year), age, race/ethnicity (white vs. non-white), and parental educational attainment
(college degree or higher vs. less than a college degree).

Participants missing data for sexual orientation (n=85) or gender (n=43), those currently
pregnant (n=255), and transgender participants (n=58) were excluded. The analytic sample
was 28,703 (male: 36.3%; female: 63.7%). Previously, we identified weight-related
behavioral profiles across sexual orientation and gender;31:32 for these analyses, we assigned
individuals to their most likely class based on posterior probabilities of latent class
membership and used that class assignment in subsequent analyses.3®

To assess sexual orientation differences across profiles and health outcomes (weight status,
body dissatisfaction, diagnosis of a chronic condition, QOL), Wald chi-square tests were
used. We conducted sensitivity analyses examining sexual behavior differences across health
outcomes (data not shown). Results were similar for heterosexual compared with opposite-
sex behavior only, gay/leshian compared with same-sex only, and bisexual compared with
both-sex behavior. This overall similarity implied that results were robust whether analyses
were conducted by identity or behavior.

Crude and multivariate risk difference models were fit to assess relationships between
weight-related profiles and health outcomes (adjusted for all covariates, also including
weight status for body dissatisfaction models). The healthiest profile identified for each
sexual orientation and gender group was the reference (i.e., “healthier eating habits, more
physically active” for all female sexual orientation groups and for heterosexual, gay, and
unsure males; “healthier eating habits” for mostly heterosexual and bisexual men). We tested
the moderating effect of sexual orientation on the relationship between behavioral profiles
and health outcomes, which was largely not significant. All analyses were stratified by
gender and accounted for school-based cluster. LCA were conducted using SAS (SAS
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version 9.4, Cary, NC: SAS Institute Inc.) as described in previous work.31:32 All other
analyses were conducted using STATA (STATA version 11, College Station, TX: StataCorp).
These secondary analyses were exempt from IRB review. The University of Minnesota
Institutional Review Board approved all CSHS data collection.

The overall sample was predominantly heterosexual (92.4%), 0.8% were mostly
heterosexual, 2.0% were gay/lesbian, 3.0% were bisexual, and 1.9% were unsure of their
sexuality. The majority of participants attended a 4-year school (63.2%), were white
(81.5%), and the median age was 22 years.

Table 1 contains the prevalence of weight-related profiles identified from previous work31:32
based on most likely class assignment by sexual orientation. Overall, “healthier eating
habits” was the most prevalent profile across sexual orientation and gender (range among
females: 40.9%-66.0%; males: 44.0%-74.3%), followed by “moderate eating habits” (range
among females: 14.0%-29.3%; males: 17.0%-26.1%). “Unhealthy weight control” was
notably high among sexual minority students compared to heterosexual (range: 8.9%-17.0%
vs. 5.7% for heterosexual females; range: 6.2%-25.7% vs. 2.0% for heterosexual males).
The healthiest class was the “healthier eating habits, more physically active,” which ranged
from 8.9%-20.9% among females and 9.2%-37.0% among males. This class was not
identified for mostly heterosexual or bisexual males.

Table 2 includes the prevalence of weight status, body dissatisfaction, chronic conditions,
and QOL outcomes by sexual orientation. We found significant sexual orientation
differences in weight status and QOL among both males and females. Notably, sexual
minority males and females generally reported significantly poorer QOL than their
heterosexual counterparts (females: 22.5%-38.6% vs. 19.8%; males: 14.3%-26.7% vs.
11.8%), with bisexual females and males having the highest prevalence of poor QOL.
Among males only, we found significant differences in body dissatisfaction and type 2
diabetes diagnosis, however, given small sample sizes for diabetes, this finding should be
interpreted with caution.

Adjusted risk differences in the relationship between weight-related behavioral profiles and
health outcomes across sexual orientation groups among females and males are presented in
tables 3 and 4, respectively. The healthiest weight-related behavioral profile is the reference
within each sexual orientation group and adjusted prevalence is presented as the reference.
Other values are relative to this reference group's adjusted prevalence. Among heterosexual
females, exhibiting “healthier eating habits,” “moderate eating habits,” and “unhealthy
weight control” profiles was significantly associated with a 5-16% higher risk of obesity
compared to the “healthier eating habits, more physically active” profile (i.e., the healthiest
category). Additionally, “moderate eating habits” and “unhealthy weight control” profiles
were significantly associated with body dissatisfaction, any health diagnosis, and poor QOL.
Sexual minority females exhibiting the “unhealthy weight control” profile showed several
significant differences in outcomes compared to those in the “healthier eating habits, more
physically active” class. (See Table 3.)
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Among sexual minority females, the “healthier eating habits, more physically active” profile
had the lowest risk of overweight or obesity and poor QOL than any other class, although
these findings were not statistically significant. Bisexual females exhibiting “moderate
eating habits” and “unhealthy weight control” profiles had more than three times the risk of
any health diagnosis than the “healthier eating habits, more physically active” profile.

Among heterosexual males, the “healthier eating habits, more physically active” profile had
the lowest risk of obesity, body dissatisfaction, and poor QOL of all profiles. Exhibiting the
“unhealthy weight control” profile was significantly associated with a lower likelihood of
being underweight/normal weight than the “healthier eating habits, more physically active”
profile. Among sexual minority males, exhibiting the “unhealthy weight control” profile was
significantly associated with body dissatisfaction compared to the healthiest profiles.
Additional significant differences in outcomes across profiles are noted in Table 4.

Several notable differences, although not statistically significant, existed among smaller
sexual orientation subgroups. Among mostly heterosexual and bisexual males, the
“unhealthy weight control” profile had 2-3 times the risk of obesity than the “healthier
eating habits” profile. Similarly among gay men, compared to the “healthier eating habits,
physically active” profile, the “unhealthy weight control” profile had double the risk of
overweight, while the “healthier eating habits with breakfast” profile had double the risk of
any health diagnosis, and the “healthier eating habits without breakfast” profile had double
the risk of poor QOL.

Discussion

Overall, we identified disparities by sexual orientation and gender, most notably in weight
status and QOL, with greater obesity among lesbian and bisexual female students, more
overweight among heterosexual male students, and poorer QOL among sexual minority
females and males. These findings are consistent with previous research,14-22.24.27.28
Interestingly, while we found significant differences in body dissatisfaction among males by
sexual orientation, similar to other work,>36 we found no differences in body dissatisfaction
among females, which is inconsistent with previous research.>36:37 We generally did not
find sexual orientation disparities in the prevalence of health diagnoses, perhaps due to a
younger sample and low prevalence.

Most notably, we found that the association between weight-related behaviors and health
outcomes were generally similar across sexual orientation groups. This finding, in line with
the minority stress model, suggests that other factors, such as social stressors, stigma, or
discrimination related to one's sexual minority status, may be highly salient in explaining
these weight-related health disparities. Exploring these factors and how they are associated
with weight-related behaviors is critical for developing interventions addressing sexual
orientation health disparities. For example, understanding minority stress factors that are
positively associated with more unhealthy weight control among sexual minority college
students may help prevent engaging in those behaviors.
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Findings continue to emphasize the importance of sexual orientation and gender-related
disparities in the prevalence of weight-related behaviors and health outcomes. The
disproportionate burden of the “unhealthy weight control” profile among sexual minority
college students has implications for long-term health, particularly regarding weight status,
body dissatisfaction, and poor QOL (which we found greater risk for among students
exhibiting “unhealthy weight control”). Improving QOL is a national health goal of Healthy
People 2020 and particularly important for LGB health.38 Overall, our findings highlight the
need for interventions targeting multiple health-related risk behaviors, such as physical
activity and unhealthy weight control, on college campuses, particularly among sexual
minority students, to promote healthy behaviors that reduce sexual orientation disparities in
weight-related health. Further, physical activity needs to be promoted on college campuses
among all students, as profiles not exhibiting physical activity engagement were less healthy.

Several unexpected findings (including significant associations and non-significant trends)
emerged for those unsure about their sexual orientation. Consistent with previous research,
there are important considerations in interpretation of results for this group.>27 Students
reporting ‘unsure’ sexual identities represent a more racially and ethnically diverse group
who were generally younger and more likely to be international students than other sexual
orientation groups. Sexual identity labels are socio-culturally specific and terms used in this
study (i.e., heterosexual, gay or lesbian, and bisexual) do not represent the diversity of
identities, particularly among marginalized communities and those from other countries.3°
Therefore, some sexual orientation misidentification may exist among students identifying
as ‘unsure’ in this study.

To our knowledge, this is the first study to examine relationships between weight-related
behaviors and weight-related outcomes by sexual orientation. This study highlights the
complexities surrounding weight-related health.4% One unique aspect of this study is using
LCA to characterize weight-related behaviors, which potentially provides a more realistic
picture of behavioral health among college students across sexual orientation. For example,
while in existing work each behavior (e.g., unhealthy weight control, physical activity) has
been independently associated with particular health outcomes, our study shows that both
unhealthy weight control and physical inactivity frequently co-occur to collectively have an
adverse impact on health. As a corollary, physical activity co-occurs with other healthful
habits (e.g., healthier eating, no disordered eating), which all contribute to better health
outcomes. These findings help inform the development of future interventions which should
address multiple weight-related behaviors.

Our study has several limitations. First, it was cross-sectional, therefore, temporality and
causality cannot be determined. Further, our sample was young; therefore, the prevalence of
chronic conditions was low and limited our ability to examine conditions common among
older adults, like diabetes. Despite this, notable findings regarding higher prevalence,
particularly for the “unhealthy weight control” profile suggest the need for more longitudinal
research to understand long-term health implications on chronic conditions of obesity and
disordered eating that disproportionately impact the LGB community. For sexual minority
groups, many results were in similar directions, although not statistically significantly
different from the heterosexual group. Non-significance could be due to small sample sizes
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or other factors experienced by sexual minorities, such as discrimination or stigma, which
adversely impact health,* but were not examined in these analyses. Future research should
examine issues of discrimination and stigma as it relates to weight-related health among
sexual minority populations. Further, larger sample sizes are needed for sexual orientation
groups such as mostly heterosexual, bisexual, and unsure, who appear to also be
disproportionately affected by poor health. Our sample of college students is from a specific
geographic region of the US which is predominantly white and thus our sample has limited
racial diversity, limiting generalizability of findings to other populations and communities of
color. Additionally, due to small sample sizes (n=58), transgender students were excluded
from analyses. There is an urgent need for research on transgender health, and it is critical
future work examine these health issues for transgender populations. Larger sample sizes
would also facilitate more detailed assessment of certain variables, such as body
dissatisfaction (which was dichotomized in these analyses and thus was limited in its ability
to capture variability) and weight status (for which we collapsed underweight and normal
weight categories due to a small prevalence across some—but not all—sexual orientations
groups). Finally the response rate for the survey sample was 33.2%; although this response
rate is in line with similar surveys, it could potentially introduce bias.

Conclusion

Overall, findings continue to highlight disparities in weight-related health among sexual
minority college students. Disparities in weight-related health are particularly important
among college students who engage in unhealthy weight control behaviors as well as
insufficient physical activity, a set of behaviors that disproportionately affect sexual minority
students.® Further, our finding regarding poor QOL among sexual minority college students
also makes these issues particularly relevant to college health; developing interventions to
improve QOL by creating LGB inclusive safe spaces such as for health services and
recreation centers may be needed to ensure a successful and supportive campus climate.
Further, the presence of these disparities at young ages highlights the need to utilize college
settings for delivery of comprehensive social and health interventions, including promoting
healthy weight behaviors, for sexual minority students.

Acknowledgments

Funding

This research was supported by the Eunice Kennedy Shriver National Institute of Child Health & Human
Development (NICHD) under Award Number R21HD073120 (PI: M. Laska) and by the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK) under Award Number T32DK083250. The content is solely
the responsibility of the authors and does not necessarily represent the official view of the National Institutes of
Health.

References

1. Arnett JJ. Emerging adulthood: A theory of development from the late teens through the twenties.
Am Psychol. 2000; 55(5):469-480. [PubMed: 10842426]

2. Gordon-Larsen P, The NS, Adair LS. Longitudinal trends in obesity in the United States from
adolescence to the third decade of life. Obesity. 2010; 18(9):1801-1804. [PubMed: 20035278]

Obesity (Silver Spring). Author manuscript; available in PMC 2017 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

VanKim et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Page 10

. Nelson MC, Story M, Larson NI, Neumark-Sztainer D, Lytle LA. Emerging adulthood and college-

aged youth: an overlooked age for weight-related behavior change. Obesity. 2008; 16(10):2205—
2211. [PubMed: 18719665]

. Hatzenbuehler ML. How does sexual minority stigma “get under the skin”? A psychological

mediation framework. Psychol Bull. 2009; 135(5):707-730. [PubMed: 19702379]

. Laska MN, VanKim NA, Erickson DJ, Lust K, Eisenberg ME, Rosser BRS. Disparities in weight

and weight behaviors by sexual orientation in college students. Am J Public Health. 2015; 105(1):
111-121. [PubMed: 25393177]

. Austin SB, Ziyadeh NJ, Corliss HL, Haines J, Rockett HR, Wypij D, et al. Sexual orientation

disparities in weight status in adolescence: Findings from a prospective study. Obesity. 2009; 17(9):
1776-1782. [PubMed: 19300430]

. Austin SB, Ziyadeh NJ, Corliss HL, Rosario M, Wypij D, Haines J, et al. Sexual orientation

disparities in purging and binge eating from early to late adolescence. J Adolesc Health. 2009;
45(3):238-245. [PubMed: 19699419]

. Calzo JP, Roberts AL, Corliss HL, Blood EA, Kroshus E, Austin SB. Physical activity disparities in

heterosexual and sexual minority youth ages 12-22 years old: roles of childhood gender
nonconformity and athletic self-esteem. Ann Behav Med. 2014; 47(1):17-27. [PubMed: 24347406]

. Katz-Wise SL, Blood EA, Milliren CE, Calzo JP, Richmond TK, Gooding HC, et al. Sexual

orientation disparities in BMI among US adolescents and young adults in three race/ethnicity
groups. J Obesity. 2014

. Rosario M, Corliss HL, Everett BG, Reisner SL, Austin SB, Buchting FO, et al. Sexual orientation
disparities in cancer-related risk behaviors of tobacco, alcohol, sexual behaviors, and diet and
physical activity: Pooled Youth Risk Behavior Survey. Am J Public Health. 2014; 104:245-254.
[PubMed: 24328632]

Mereish EH, Poteat CP. Let's get physical: sexual orientation disparities in physical activity, sports
involvement, and obesity among a population-based sample of adolescents. Am J Public Health.
2015; 105(9):1842-1848. [PubMed: 26180946]

Austin SB, Ziyadeh NJ, Calzo JP, Sonneville KR, Kennedy GA, Roberts AL, Haines J, Scherer
EA. Gender expression associated with BMI in a prospective cohort study of US adolescents.
Obesity. 2016; 24(2):506-515. [PubMed: 26813530]

National Center for Education Statistics. [June 24, 2014] Enrollment rates of 18- to 24-year-olds in
degree-granting institutions, by level of institution and sex and race/ethnicity of student: 1967
through 2012. 2013. Available at: http://nces.ed.gov/programs/digest/d13/tables/dt13_302.60.asp.
Boehmer U, Bowen DJ, Bauer GR. Overweight and obesity in sexual-minority women: evidence
from population-based data. Am J Public Health. 2007; 97(6):1134-40. [PubMed: 17463369]
Boehmer U, Bowen DJ. Examining factors linked to overweight and obesity in women of different
sexual orientations. Prev Med. 2009; 48(4):357-361. [PubMed: 19463478]

Conron KJ, Mimiaga MJ, Landers SJ. A population-based study of sexual orientation identity and
gender differences in adult health. Am J Public Health. 2010; 100(10):1953-60. [PubMed:
20516373]

Dilley JA, Simmons KW, Boysun MJ, Pizacani BA, Stark MJ. Demonstrating the importance of
feasibility of including sexual orientation in public health surveys: Health disparities in the Pacific
Northwest. Am J Public Health. 2009; 99(10):1-8.

Fredriksen-Goldsen KI, Kim HJ, Barkan SE, Muraco A, Hoy-Ellis CP. Health disparities among
lesbian, gay, and bisexual older adults: results from a population-based study. Am J Public Health.
2013; 103(10):1802-1809. [PubMed: 23763391]

Deputy NP, Boehmer U. Weight status and sexual orientation: differences by age and within racial
and ethnic subgroups. Am J Public Health. 2014; 104(1):103-109. [PubMed: 24228650]

Blosnich JR, Farmer GW, Lee JGL, Silenzio VMB, Bowen D. Health inequalities among sexual
minority adults: Evidence from 10 U.S. states. Am J Prev Med. 2014; 46:337-349. [PubMed:
24650836]

Deputy NP, Boehmer U. Determinants of body weight among men of different sexual orientations.
Prev Med. 2010; 51:129-131. [PubMed: 20510272]

Obesity (Silver Spring). Author manuscript; available in PMC 2017 January 01.


http://nces.ed.gov/programs/digest/d13/tables/dt13_302.60.asp

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

VanKim et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Page 11

Ward, BW.; Dahlhamer, JM.; Galinsky, AM.; Joestl, SS. Adults: National Health Interview Survey,
2013. Hyattsville, MD: 2014. Sexual Orientation and Health among U.S..

Diamant AL, Wold C, Spritzer K, Gelberg L. Health behaviors, health status, and access to and use
of health care: a population-based study of lesbian, bisexual, and heterosexual women. Arch Fam
Med. 2000; 9(10):1043-1051. [PubMed: 11115206]

Garland-Forshee RY, Fiala SC, Ngo DL, Moseley K. Sexual orientation and sex differences in adult
chronic conditions, health risk factors, and protective health practices: Oregon 2005-2008. Prev
Chronic Dis. 2014; 11:E136. [PubMed: 25101493]

Farmer GW, Jabson JM, Bucholz KK, Bowen DJ. A population-based study of cardiovascular
disease risk in sexual minority women. Am J Public Health. 2013; 103:1845-1850. [PubMed:
23948018]

Everett B, Mollborn S. Differences in hypertension by sexual orientation among U.S. Young adults.
J Community Health. 2013; 38(3):588-596. [PubMed: 23397511]

Przedworski JM, VanKim NA, Eisenberg ME, McAlpine D, Lust K, Laska MN. Self-reported
mental disorders and distress by sexual orientation: Results of the Minnesota College Student
Health Survey. Am J Prev Med. 2015; 115(7):1109-1116.

Fredriksen-Goldsen Kl, Kim HJ, Barkan SE, Balsam KF, Mincer SL. Disparities in health-related
quality of life: A comparison of lesbians and bisexual women. Am J Public Health. 2010; 100(11):
2255-2261. [PubMed: 20864722]

Zahran, HS.; Kobau, R.; Moriarty, DG.; Zack, MM.; Holt, J.; Donehoo, R. MMWR. Vol. 54. SS-4:
2005. Health-related quality of life surveillance - United States, 1993-2002..

Diemer EW, Grant JD, Munn-Chernoff M a. Patterson D a. Duncan AE. Gender Identity, Sexual
Orientation, and Eating-Related Pathology in a National Sample of College Students. J Adolesc
Health. 2015:1-6.

VanKim NA, Erickson DJ, Eisenberg ME, Lust K, Rosser BRS, Laska MN. College women's
weight-related behavior profiles differ by sexual identity. Am J Health Behav. 2015; 39(4):461—
470. [PubMed: 26018094]

VanKim NA, Erickson DJ, Eisenberg ME, Lust K, Laska MN. Differences in weight-related
behavioral profiles by sexual orientation among college men: A latent class analysis. Am J Health
Promot. 2015 In Press.

Corliss HL, Goodenow CS, Nichols L, Austin SB. High burden of homelessness among sexual-
minority adolescents: findings from a representative Massachusetts high school sample. Am J
Public Health. 2011; 101(9):1683-9. [PubMed: 21778481]

Collins, LM.; Lanza, ST. Latent Class and Latent Transition Analysis: With Applications in the
Social, Behavioral, and Health Sciences. John Wiley & Sons, Inc.; Hoboken, NJ: 2010.

Masyn, KE. Latent class analysis and finite mixture modeling.. In: Little, TD., editor. The Oxford
Handbook of Quantitative Methods in Psychology. Vol. 2. Oxford University Press; New York,
NY: 2013. p. 551-611.

Morrison MA, Morrison TG, Sager CL. Does body satisfaction differ between gay men and leshian
women and heterosexual men and women? A meta-analytic review. Body Image. 2004; 1(2):127-
138. [PubMed: 18089146]

Peplau LA, Frederick D a, Yee C, Maisel N, Lever J, Ghavami N. Body image satisfaction in
heterosexual, gay, and lesbian adults. Arch Sex Behav. 2009; 38(5):713-25. [PubMed: 18712469]
U.S. Department of Health and Human Services. 2020 Topics & Objectives — Objectives A-Z.
Available at: http://www.healthypeople.gov/2020/topicsobjectives2020/default.aspx

Rankin SR. LGBTQA Students on Campus: Is Higher Education Making the Grade ? J Gay
Lesbian Issues Educ. 2006; 3(2/3):111-118.

Eliason MJ, Ingraham N, Fogel SC, McElroy JA, Lorvick J, Mauery DR, et al. A Systematic
Review of the Literature on Weight in Sexual Minority Women. Womens Health Issues. 2015;
25(2):162-175. [PubMed: 25747521]

Ovbesity (Silver Spring). Author manuscript; available in PMC 2017 January 01.


http://www.healthypeople.gov/2020/topicsobjectives2020/default.aspx

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

VanKim et al.

Page 12

What is already known about this subject?

. Lesbian and bisexual adult women are more likely to be obese, while
gay adult men are less likely to be obese, than their heterosexual
counterparts. Gay adult men are at higher risk of body dissatisfaction
and disordered eating than heterosexual men.

. Findings for relationships between sexual orientation and chronic
health outcomes such as type 2 diabetes, cardiovascular disease, high
blood pressure, and high cholesterol have been limited and mixed.
However, lesbian, gay, and bisexual adults tend to report lower health-
related quality of life than heterosexuals.

What does this study add?

. Our findings illustrate the disproportionate burden of chronic
conditions, body dissatisfaction, and poor quality of life among sexual
minority individuals who exhibit poor behavioral health profiles, thus
highlighting the need for effective interventions that promote healthy
weight behaviors among these underserved groups.
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Adjusteda risk difference” of weight status, poor body satisfaction, chronic conditions, and quality of life

across weight-related behavioral profilesc by sexual orientation, females only (n=18,297)

Healthier eating habits,
- . d
more physically active

Healthier eating habits

Moderate eating habits

Unhealthy weight control

(reference)
Heterosexual (n=16,891)
Weight status
Underweight/Normal weight 66.1% -3.4% -12.4% -16.8%
Overweight 23.9% -2.2% -2.2% +0.9%
Obese 10.0% +5.6% +14.6% +16.0%
Body dissatisfaction® 56.2% *03% 9.2% ¥32.1%
Any health diagnosis 3.9% 0.0% +1.6% +2.0%
Poor quality of life 16.7% +0.3% +9.1% +19.7%
Mostly heterosexual (n=147)
Weight status
Underweight/Normal weight 71.0% -10.3% -27.3% -17.0%
Overweight 18.1% +4.5% +13.5% +17.8%
Obese 10.9% +5.8% +13.8% -0.9%
Body dissatisfaction® 66.5% —9.1% 12.3% ~02%
Any health diagnosis 10.0% -4.0% +4.3% N/E
Poor quality of life 11.1% +11.5% +12.8% +12.8%
Gay/Leshian (n=225)
Weight status
Underweight/Normal weight 59.7% -11.8% -14.1% -34.1%
Overweight 19.1% +3.3% +4.9% +20.7%
Obese 21.2% +8.5% +9.2% +13.4%
Body dissatisfaction® 47.5% +12.3% +14.0% +34.6%
Any health diagnosis 6.6% +0.2% -1.7% +0.8%
Poor quality of life 20.8% +8.0% +12.9% +4.9%
Bisexual (n=677)
Weight status
Underweight/Normal weight 54.6% +0.4% -6.5% -10.9%
Overweight 28.5% -3.9% -4.1% -3.7%
Obese 16.9% +3.5% +10.6% +14.5%
Body dissatisfaction® 57.5% +0.2% +8.7% +¥29.9%
Any health diagnosis 2.0% -0.5% +5.2% +5.2%
Poor quality of life 36.7% -5.6% +7.4% +17.9%

Unsure (n=357)

Weight status

Ovbesity (Silver Spring). Author manuscript; available in PMC 2017 January 01.
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Healthier eating habits,
B . d
more physically active

Healthier eating habits

Moderate eating habits

Unhealthy weight control

(reference)
Underweight/Normal weight 60.7% +2.5% -3.1% 7.3%
Overweight 24.5% -7.4% -8.7% -4.1%
Obese 14.8% +4.9% +11.8% -3.2%
Bodydissatisfactione 53.1% 0.0% +12.4% +29.8%
Any health diagnosis NE N/E N/E N/E
Poor quality of life 24.3% +3.7% +4.9% +6.8%

N/E: Not estimated due to small sample size

Boldface indicates statistical significance at p<0.05

a, . . . . .
Adjusted for school type, age, race, parental educational attainment, and relationship status

bRisk difference compared to “healthier eating habits, more physically active” profile

cWeight-reIated behavioral profiles were developed in previously published work29 using latent class analysis of nine weight-related survey items

Adjusted prevalence; reference group is the healthiest profile identified for each sexual orientation group (percentages are relative to the reference
group, for example, among heterosexual females, 15.6% of those in the “healthier eating habits” profile were obese compared to 10% in the
“healthier eating habits, more physically activity profile™)

e . . . . . .
Adjusted for weight status, school type, age, race, parental educational attainment, and relationship status

Obesity (Silver Spring). Author manuscript; available in PMC 2017 January 01.
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Table 4

Adjusteda risk difference” of weight status, poor body satisfaction, chronic conditions, and quality of life

across weight-related behavioral profilesc by sexual orientation, males only (n=10,406)

Heterosexual (n=9,660)

Healthier Healthier eating habits Moderate eating habits Unhealthy weight control
eating habits,
more
physically
active
Weight status
Underweight/Normal weight 51.7% +0.1% -1.3% -12.8%
Overweight 34.6% -4.7% -4.6% +0.8%
Obese 13.7% +4.6% +5.9% +12.0%
9, 0, 0, [s)
Body dissatisfaction® 26.1% +12.8% +18.3% +36.4%
Any health diagnosis 4.9% -0.3% +2.6% 0.0%
Poor quality of life 8.8% +3.2% +6.1% +17.0%

Mostly heterosexual (n=70)

Healthier eating habits® Unhealthy weight control

Weight status

Underweight/Normal weight - 60.7% - -10.4%
Overweight - 23.6% - -6.9%
Obese - 15.8% - +17.4%
Body dissatisfaction® - 43.5% - +39.2%
Any health diagnosis - NE - N/E
Poor quality of life - 12.7% - +1.7%
Gay (n=337)
Healthier Healthier eating habits with Healthier eating habits Unhealthy weight control
eating habits, breakfast without breakfast
more
physically
active
Weight status
Underweight/Normal weight 74.9% -13.8% -21.4% -50.0%
Overweight 19.7% +2.2% +8.0% +21.1%
Obese 5.4% +11.5% +13.4% +29.0%
Bodydissatisfactione 48.1% +0.8% +15.7% +36.4%
Any health diagnosis 3.3% +6.6% -0.5% +13.7%
Poor quality of life 6.8% +8.8% +13.0% +45.9%

Bisexual (n=161)

Healthier eating habitsd Moderate eating habits Unhealthy weight control

Ovbesity (Silver Spring). Author manuscript; available in PMC 2017 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

VanKim et al.

Heterosexual (n=9,660)

Healthier Healthier eating habits Moderate eating habits Unhealthy weight control
eating habits,
more
physically
active
Weight status
Underweight/Normal weight - 60.6% -25.5% -20.6%
Overweight - 28.6% +3.7% +3.4%
Obese -- 10.8% +21.8% +17.2%
Body dissatisfaction® - 53.1% —57% +19.4%
Any health diagnosis - 4.7% +1.3% N/E
Poor quality of life - 27.8% -2.5% -14.3%
Unsure (n=178)
Healthier Healthier eating habits Moderate eating habits Unhealthy weight control
eating habits, with regular soda
more
physically
active
Weight status
Underweight/Normal weight 44.9% +17.2% +25.8% +15.8%
Overweight 40.6% -21.8% -29.8% -1.3%
Obese 14.5% +4.6% +4.0% N/E
Body dissatisfaction® 60.5% wT1% “6.7% 30.6%
Any health diagnosis 15.3% -9.7% N/E N/E
Poor quality of life 18.3% +2.2% +7.2% -12.8%

N/E: Not estimated due to small sample size

Boldface indicates statistical significance at p<0.05

a, . . . . .
Adjusted for school type, age, race, parental educational attainment, and relationship status

bRisk difference compared to the healthiest profile that was identified: “healthier eating habits, more physically active” for heterosexual, gay, and
unsure men; “healthier eating habits” for mostly heterosexual and bisexual men

DWeight-reIated behavioral profiles were developed in previously published work30 using latent class analysis of nine weight-related survey items

dAdjusted prevalence; reference group is the healthiest profile identified for each sexual orientation group (percentages are relative to the reference
group, for example, among heterosexual males, 18.3% of those in the “healthier eating habits™ profile were obese compared to 13.7% in the
“healthier eating habits, more physically activity profile™)

e. . . . . . .
Adjusted for weight status, school type, age, race, parental educational attainment, and relationship status
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