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In 2011, the Institute of Medicine highlighted
the significant lack of research on the health of
lesbian, gay, and bisexual (LGB) groups.1 Re-
search has indicated that LGB adults experi-
ence worse health outcomes than their het-
erosexual peers.2---11 These disparities may be
attributable to an array of factors, including
stigmatization, stress, and limited access to and
use of health services.1,12,13 Specific areas of
potential disparities among LGB groups lacking
substantial research evidence include obesity,
diet, physical activity patterns, unhealthy
weight control behaviors, and body image.
With two thirds of US adults now overweight
or obese,14 obesity prevention is a national
health priority. Findings from studies examin-
ing adult weight disparities by sexual orienta-
tion have consistently indicated that lesbian
women are more likely to be overweight than
heterosexual women.2,11,15---19 Several recent
population-based studies have suggested that
gay men may be less likely to be overweight
than heterosexual men,2,18,20 and additional
studies have highlighted concerns regarding
body image and unhealthy weight control
behaviors among gay men.21---24 Disparities in
other behaviors, such as dietary intake and
physical activity patterns, have not been stud-
ied extensively using population-based samples
and, when studied, have yielded inconsistent
findings.11,25,26

Furthermore, much of the work in this
area to date has not focused on the college
years. Because nearly half of US high school
graduates up to age 24 years are enrolled
in postsecondary education,27 colleges and
universities offer unique environments for
addressing health disparities among young
people, including those of LGB students. For
many, the college years represent a time
during which health disparities emerge28,29

and adverse changes occur in weight, die-
tary quality, physical activity, and other be-
haviors.30---38 For LGB people, this age is

commonly when sexual identity is declared
and assimilation into the LGB community
occurs.39 Important postsecondary institu-
tions that could act as platforms for interven-
tion delivery include not only traditional
4-year universities but also 2-year community
and technical colleges, which serve millions
of students, particularly those from lower
income and minority backgrounds.40,41

The objective of this study was to charac-
terize gender-specific weight-related disparities
among college students by sexual orientation.
We analyzed state survey data of nearly
34 000 students attending a wide array of 2-
and 4-year colleges and universities in 2007 to
2011, including a subsample of more than
2000 LGB-identified and LGB-questioning
participants. This research was intended to
fill several gaps in the literature. For example,
although a recent wave of studies11,19,22---25

were published after the release of the Institute

of Medicine report,1 most of these studies used
data from 1999 to 2007 and thus were not
able to characterize disparities during the past
5 to 8 years (when important societal shifts
in weight-related factors42,43 and social shifts
regarding LGB issues occurred). Moreover, a
majority of these studies focused not on the
college years but rather on adulthood overall
(e.g., 18---74 years) or on adolescence (e.g., 9th---
12th grade). Finally, only a small number of
studies have examined population-level LGB
disparities in dietary intake or physical activ-
ity,11,20,25,26 which are critical factors to ad-
dress in weight-related intervention strategies.
Among the few population-based studies that
have addressed diet and activity, unidimen-
sional indicators have been used to assess
fruit and vegetable consumption or moderate
to vigorous intensity physical activity, but
these studies have generally lacked character-
ization of other important dietary factors
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(e.g., frequency of soda, fast food, away-from-
home eating, or breakfast consumption) or ac-
tivities (e.g., strengthening activities, screen time).

METHODS

The College Student Health Survey (CSHS)
is an annual health surveillance system of 2-
and 4-year Minnesota postsecondary institu-
tions. For these analyses, we merged 5 waves
of data (2007---2011), including data from
40 postsecondary institutions (17 four-year
and 23 two-year colleges). Survey details are
publicly available (https://www.bhs.umn.edu/
surveys).

The CSHS recruits participants using ran-
dom student samples drawn from institutional
enrollment lists. For the smallest schools, all
enrolled students are invited to participate to
ensure sufficient sample sizes for school-level
reporting. At all campuses, students receive
multiple invitations to participate in the online
survey (e.g., postcards, e-mails). On-campus
promotions are also used to increase awareness
about CSHS. Participants receive a small mon-
etary compensation and opportunities to win
larger prizes.

Some colleges in our sample (n = 17) partic-
ipated in the CSHS in a single year only.
However, the other 23 colleges participated
more than once from 2007 to 2011, and the
possibility of the same student responding to this
anonymous survey more than once was a con-
cern. Therefore, we calculated an estimated
probability of this type of overlap, similar to
previous work in this area.44 Multiple years of
data from a given college were included if the
probability of a student participating in the
survey in more than 1 year was less than 2%.
We calculated the probability of participant
overlap using National Center for Education
Statistics retention and graduation rates45 and
the sampling probability at each school.

Using these criteria, we included multiple
years of data for 6 colleges, which yielded a
preliminary data set of 34 392 students from all
40 institutions, reflecting an overall response
rate of 42.2%. Similar response rates have been
observed for other studies of this kind.46---54

Measures

CSHS survey items reflect standard
questions from national surveillance and

epidemiologic surveys. Except for self-reported
height, weight, and age, response options for all
items were categorical. For ease in the inter-
pretation of cross-group comparisons, we di- or
trichotomized these variables on the basis of
risk-based cutpoints where possible.

We assessed sexual orientation using a stan-
dard item55,56 asking participants to identify as
heterosexual, gay or lesbian, or bisexual. We
also provided an “unsure” response option,
reflecting the fact that young adulthood is
when sexual identity is commonly formed.39

Although a response of “unsure” may not
represent a distinct orientation per se, it rep-
resented a substantial subsample of partici-
pants and thus was deemed important to
maintain in these analyses.

In preliminary work comparing sexual
identity and behavior, we identified students
who characterized their orientation as het-
erosexual but who also reported engaging in
same-sex sexual behavior during the past year.
Thus, we created another orientation cate-
gory, discordant heterosexual. Previous re-
search has underscored the importance of
using data from multiple dimensions—such as
identity and behavior—to characterize orien-
tation.44,57,58 Although we also examined
discordance in the gay or lesbian group, the
resulting sample size was too small to be
included in analyses.

Body Mass

We calculated body mass index (BMI, de-
fined as weight in kilograms divided by the
square of height in meters) from self-reported
height and weight and categorized it as un-
derweight (BMI < 18.5 kg/m2), normal weight
(18.5---24.9 kg/m2), overweight (25.0---29.9 kg/m2),
grade 1 obese (30.0---34.9 kg/m2), and
grade 2 obese (‡ 35.0 kg/m2).59

Dietary Intake

Participants reported select dietary behav-
iors, including Youth Risk Behavior Surveil-
lance System items (e.g., 6 items assessing fruit
and vegetable intake, 1 item assessing soda
consumption).60 We adapted an analogous
question on diet soda from the Youth Risk
Behavior Surveillance System. Respondents
were asked, “In the past 7 days, howmany days
did you eat breakfast?”61We assessed away-
from-home eating with 2 items on frequency of

eating fast food meals and eating at other
restaurants. We collapsed 8 response options
into 3 categories: (1) a few times per year or
less, (2) 1 to 2 times per month or once a week,
or (3) several times per week or more. These
cutpoints correspond with weight-related
risk associated with away-from-home eating,
especially fast food.62---65

Physical Activity and Screen Time

We used items adapted from the Youth Risk
Behavior Surveillance System60 to assess
strenuous activity (time spent engaging in
activities “that made you breathe hard (e.g.
running, swimming laps, fast bicycling . . . )”)
and moderate-intensity activity (time spent
engaging in activities “that did not make you
breathe hard (e.g., walking, slow bicycling . . . )”).
Data were categorized as zero, 2 or less, or
2.5 or more hours per week. Cutoffs corre-
spond with national recommendations for
moderate-intensity activity.66 Response op-
tions did not allow for an exact correspon-
dence with strenuous activity guidelines; thus,
we used the same cutoffs as the best available
comparison. Participants reported time spent
per week engaging in strengthening exercises;
however, because recommendations for
strengthening activities are based on bouts per
week rather than time per week, we catego-
rized strengthening activity as none versus
any. Participants also reported average weekly
hours watching television and playing video
or computer games. On the basis of national
media use recommendations for young peo-
ple, we categorized responses as 2 or more
hours per day and less than 2 hours per
day.67,68

Unhealthy Weight Control, Binge Eating,

and Body Satisfaction

We used 3 survey items to assess fre-
quency of unhealthy weight control behaviors
during the past year, including using laxatives
to control weight, taking diet pills, and in-
ducing vomiting to control weight. Similar
items have been used in previous re-
search.27,69---73 We combined items for anal-
ysis (any vs none) because of the low preva-
lence of each behavior. One survey item
assessed binge eating, and 1 item assessed
overall satisfaction with body image or size
over the past 30 days.37,61
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Sociodemographics

Participants reported a range of factors,
including gender, age, race/ethnicity, year in
school, weekly hours worked for pay, credit
card debt, relationship status, living arrange-
ment, and status as an international student
(yes or no).

Analysis

We excluded data for transgender partic-
ipants (n = 53) because they were the sub-
ject of another publication74 and data for
participants younger than 18 years or older
than 99 years (n = 11), those with missing
data for gender (n = 54) or sexual orienta-
tion (n = 69), and those flagged for suspi-
cious reporting patterns (n = 3). Women
currently pregnant (n = 320) were also ex-
cluded. This yielded a final analytic sample
of n = 33 882. Individual model samples
varied slightly because of missing data on
other variables.

We ran initial gender-stratified descrip-
tive analyses using the Wald v2 test (ad-
justed for clustering by school) for all socio-
demographic and weight-related indicators
by sexual orientation. Subsequently, we fit
cross-sectional mixed-effects multinomial
logistic regression models, with confidence
intervals adjusted for clustering by school.
Analyses were stratified by gender. To ex-
amine the relationship between sociodemo-
graphics and sexual orientation, we fit crude
models. For weight-related indicators, we fit
both crude and adjusted models. Adjusted
models included sociodemographic factors
that were significantly different across sex-
ual orientation. For adjusted models, we
used postestimation predicted probabilities
to calculate prevalence.

Although previous studies have used het-
erosexual participants as the sexual orientation
reference group, we made post hoc compari-
sons across all sexual orientation groups for
analyses of weight-related factors. Significance
levels were adjusted using an a priori a of .05
divided by the number of tests; for example,
the significance level for weight status was
0.05/16 = .003.

We conducted our analyses using the full
sample as well as an age-restricted sample of
young adults (aged 18---25 years). Given that
the findings were highly similar, we present

results for only the full sample here. We
conducted all analyses using Stata version 11
(StataCorp, College Station, TX).

RESULTS

In this sample, we categorized 92.9% of
participants as heterosexual, 0.8% as discor-
dant heterosexual, 2.8% as bisexual, 1.8% as
gay or lesbian, and 1.6% as unsure.

Sociodemographic Factors

Among men, overall v2 test results revealed
significant sociodemographic differences by
sexual orientation (Table 1). These included
differences by school type (2-year vs 4-year),
race/ethnicity, age, student status, relationship
status, living arrangement, weekly hours
worked for pay, credit card debt, and inter-
national student status. Because of the nu-
merous comparisons in our analysis, we
highlight only the most striking differences in
this article.

Compared with heterosexual individuals,
those identifying as unsure were more likely
to be attending a 2-year college, a racial/
ethnic minority, young (aged < 21 years),
single, and living in their parents’ home. Bi-
sexual men were more likely to identify as
Black, and gay men were more likely to
identify as Latino. The mean age was 24.9
years for heterosexual men, 25.9 years for
discordant heterosexual men, 26.0 years for
gay men, 24.9 years for bisexual men, and
23.5 years for unsure men. Finally, men
identifying as unsure were also significantly
more likely to be international students than
those identifying as heterosexual.

We also observed significant differences by
sexual orientation for all sociodemographic
factors examined among women (Table 2).
Compared with heterosexual women, those
who identified as bisexual were also more
likely to identify as Latino or mixed or other,
and those who were unsure were more likely to
identify as any of the racial/ethnic minority
groups. The mean age was 26.0 years for
heterosexual women, 26.8 years for discor-
dant heterosexual women, 28.8 years for gay
or lesbian women, 24.2 years for bisexual
women, and 24.1 years for unsure women.
Women identifying as unsure were also more
likely to be international students.

Weight Disparities by Sexual Orientation

We examined differences in weight behav-
iors by sexual orientation in unadjusted and
adjusted models; given the similarities in
these findings, we present only those for the
adjusted model here for men (Table 3) and for
women (Table 4).

Adjusting for all sociodemographic covari-
ates in Table 1, we observed overall differences
by sexual orientation among men for all
weight-related variables (P £ .01) except fruit
or vegetable consumption and screen time.
Highlighting the key differences in our results,
bisexual men were more likely to be under-
weight (BMI < 18.5 kg/m2) or classified as
grade 2 obese (BMI ‡ 35.0 kg/m2) than het-
erosexual men. Gay men were also less likely to
be overweight than heterosexuals. Gay men
were significantly less likely to drink regular
soda but more likely to drink diet soda than
men in several other sexual orientation cate-
gories. They were also more likely to frequently
eat at restaurants.

In terms of physical activity, gay men were
less likely than heterosexual men to engage in
moderate physical activity or strengthening
activity. Heterosexual men were the most likely
of all groups to engage in strenuous physical
activity.

Finally, nonheterosexual men were more
likely to report disordered eating behaviors
and body dissatisfaction. For example, discor-
dant heterosexual, gay, and unsure men were
more likely to engage in unhealthy weight
control behaviors, and bisexual and gay men
were more likely to engage in binge eating than
heterosexual men. Discordant heterosexual,
bisexual, and gay men were least likely to feel
satisfied with their body.

Among women, adjusted models revealed
overall significant differences by sexual ori-
entation for all weight-related variables
(P < .05), except for soda and diet soda con-
sumption and screen time. In subsequent
pairwise comparisons, bisexual and gay
women were the most likely to be obese
compared with heterosexual and discordant
heterosexual women. Compared with hetero-
sexual women, bisexual women were more
likely to skip breakfast all or nearly all days of
the week, and bisexual and lesbian women
were more likely to frequently eat at sit-down
restaurants.
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Compared with heterosexual women, un-
sure women were also more likely to refrain
from moderate or strenuous physical activity,
and bisexual and unsure women were less

likely to engage in strengthening activities.
Finally, bisexual and discordant heterosexual
women were the most likely to engage in
unhealthy weight control and binge eating.

DISCUSSION

The purpose of this study was to assess
gender-specific weight disparities among

TABLE 1—Prevalence of Sociodemographic Factors Stratified by Sexual Orientation, Men Only (n = 12 498): College Student Health Survey,

Minnesota, 2007–2011

Variable

Heterosexual

(n = 11 630), %

Discordant Heterosexual

(n = 106), %

Bisexual

(n = 201), %

Gay

(n = 361), %

Unsure

(n = 200), %

Wald

v2 (df) P

School type 9.97 (4) .04

4-y (n = 8349; Ref) 67.0 62.3 62.7 69.5 58.0

2-y (n = 4149) 33.0 37.7 37.3 30.5 42.0*

Race/ethnicity 223.9 (16) < .001

White (n = 10 190; Ref) 82.2 82.1 73.6 82.8 54.8

Black (n = 548) 4.3 5.7 9.0* 2.8 9.6*

Asian (n = 928) 7.3 6.6 8.0 3.6 19.6*

Latino (n = 297) 2.2 1.9 3.5 5.0* 5.5*

Mixed/other (n = 525) 4.0 3.8 6.0 5.8 10.6*

Age, y 51.6 (8) < .001

18–20 (n = 4089; Ref) 32.8 31.1 32.2 27.3 45.5

21–24 (n = 4224) 34.1 31.1 35.2 29.3 29.5*

‡ 25 y (n = 4153) 33.1 37.7 32.7 43.5* 25.0*

Student status 31.5 (8) < .001

First-time undergraduate (n = 2795; Ref) 22.3 20.8 24.9 19.1 30.0

Other undergraduate (n = 8370) 67.0 70.8 69.7 65.4 61.0*

Graduate student (n = 1333) 10.7 8.5 5.5* 15.5* 9.0

Relationship status 212.1 (12) < .001

Single (n = 6285; Ref) 49.5 33.0 62.2 62.3 72.5

Married/domestic partner (n = 2217) 18.0 27.4* 15.4* 11.4 10.0*

Engaged or committed (n = 3802) 30.9 38.7* 21.4* 24.6* 16.0*

Separated, divorced, widowed (n = 189) 1.5 0.9 1.0 1.7 1.5

Living arrangement 137.8 (16) < .001

Parent’s home (n = 2286; Ref) 18.3 14.2 20.5 13.0 30.5

Rent or share rent (n = 5701) 45.7 47.2 48.5 48.5 34.5*

Residence hall (n = 2233) 17.9 12.3 17.5 20.8 17.0*

Own a house (n = 1899) 15.4 20.8 10.5* 13.6 9.5*

Other (n = 376) 2.9 5.7* 3.0* 4.2 8.5*

Hours worked for pay 23.6 (8) .003

0–10 (n = 6040; Ref) 48.9 38.7 51.2 40.7 50.3

11–30 (n = 4005) 32.0 37.7 30.4 36.3* 38.1

‡ 31 (n = 2381) 19.1 23.6 18.4 23.0* 11.7

Credit card debt 61.8 (8) < .001

Not applicable or none (n = 8420; Ref) 67.8 58.5 65.2 54.9 78.5

$1–$999 (n = 1645) 13.0 19.8 16.9 16.9* 10.0*

‡ $1000 (n = 2414) 19.2 21.7 17.9 28.3* 11.5*

International student 46.4 (4) < .001

No (n = 11 849; Ref) 95.1 93.4 92.5 96.4 83.0

Yes (n = 639) 4.9 6.6* 7.5* 3.6* 17.0*

*Statistically significantly different from heterosexual group, P < .05.
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college students identifying as heterosexual,
gay or lesbian, bisexual, or unsure. The data
used here are unique in that they represent
population-based state survey data of 34 000

students attending 2- and 4-year colleges and
universities. Our findings highlight robust
differences in sociodemographic factors by
sexual orientation and also add to the current

understanding of disparities in weight, diet,
physical activity, and weight control behaviors
across sexual orientation groups. One impor-
tant finding here was that gay and other

TABLE 2—Prevalence of Sociodemographic Factors Stratified by Sexual Orientation, Women Only (n = 21 384): College Student Health Survey,

Minnesota, 2007–2011

Variable

Heterosexual

(n = 19 880), %

Discordant

Heterosexual (n = 159), %

Bisexual

(n = 747), %

Gay

(n = 257), %

Unsure

(n = 341), %

Wald

v2 (df) P

School type 43.7 (4) < .001

4-y (n = 13 749; Ref) 64.5 68.6 62.8 72.0 50.7

2-y (n = 7635) 35.6 31.5 37.2 28.0 49.3*

Race/ethnicity 352.5 (16) < .001

White (n = 18 016; Ref) 84.8 83.7 83.0 86.0 61.6

Black (n = 757) 3.5 5.7* 2.7 3.5 8.8*

Asian (n = 1204) 5.6 1.3 4.2 3.1 15.3*

Latino (n = 455) 2.1 2.5 3.4* 1.6 3.2*

Mixed or other (n = 931) 4.1 6.9 5.8* 6.8 11.1*

Age, y 51.6 (8) < .001

18–20 (n = 6747; Ref) 31.7 25.8 32.8 22.6 38.4

21–24 (n = 6712) 31.4 33.3 34.7 25.3 33.3

‡ 25 (n = 7861) 37.0 40.9* 32.5 52.1* 28.3*

Student status 165.3 (8) .001

First-time undergraduate (n = 4369; Ref) 20.2 16.4 21.7 17.5 32.0

Other undergraduate (n = 14 511) 67.9 72.3 69.5 64.2 61.9*

Graduate student (n = 2504) 11.8 11.3 8.8* 18.3* 6.2*

Relationship status 183.8 (12) < .001

Single (n = 8036; Ref) 37.3 35.9 40.2 30.4 58.1

Married or domestic partner (n = 4460) 21.2 21.4 14.7* 26.5* 12.0*

Engaged or committed (n = 8129) 38.0 38.4 42.8 42.0* 28.5*

Separated, divorced, widowed (n = 750) 3.6 4.4 2.3* 1.2 1.5*

Living arrangement 211.7 (16) < .001

Parent’s home (n = 3418; Ref) 15.9 9.4 17.7 9.0 28.8

Rent or share rent (n = 8974) 41.7 58.5* 47.9 45.5* 34.6*

Residence hall (n = 3449) 16.0 7.6 19.1 15.6 20.2

Own a house (n = 4705) 22.6 20.1 11.1* 25.3* 10.0*

Other (n = 831) 3.8 4.4 4.2 4.7 6.5

Hours worked for pay 81.66 (8) < .001

0–10 (n = 8660; Ref) 40.6 30.4 43.0 38.4 52.5

11–30 (n = 7815) 36.8 43.0* 38.1 31.8 32.6*

‡ 31 (n = 4778) 22.6 26.6* 18.9* 29.8 14.8*

Credit card debt 51.9 (8) < .001

Not applicable or none (n = 13 112; Ref) 61.2 59.1 62.5 55.6 77.4

$1–$999 (n = 3023) 14.1 18.2 15.8 17.1 11.8*

‡ $1000 (n = 5205) 24.7 22.6 21.7 27.2 10.9*

International student 98.4 (4) < .001

No (n = 20 714; Ref) 97.1 98.1 97.7 98.1 88.8

Yes (n = 648) 3.0 1.9 2.3 2.0 11.2*

*Statistically significantly different from heterosexual group, P < .05.
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TABLE 3—Adjusted Prevalence of Weight Status and Weight Behaviors by Sexual Orientation, Men Only (n = 12 498):

College Student Health Survey, Minnesota, 2007–2011

Variable

Heterosexual

(n = 11 630), %

Discordant heterosexual

(n = 106), %

Bisexual

(n = 201), %

Gay

(n = 361), %

Unsure

(n = 200), % v2 (df) P

Weight statusa 256.7 (16) < .001

Underweight (n = 321) 2.4d 1.9 6.6b 5.0 5.6

Normal weight (n = 5994; Ref) 47.9 54.7 42.9 55.0 53.8

Overweight (n = 4023) 32.9e 31.1 23.5 23.2b 23.6

Grade 1 obese (n = 1419) 11.4 10.4 16.8e 9.5d 9.7

Grade 2 obese (n = 694) 5.4d 1.9 10.2b 7.3 7.2

Fruit and vegetable consumption 3.0 (4) .56

< 5 times/d (n = 10 557) 85.5 86.4 84.6 83.5 80.9

‡ 5 times/d (n = 1818; Ref) 14.5 13.6 15.4 16.5 19.1

Breakfast consumption 19.8 (8) .01

0–1 d/wk (n = 2249) 17.9 10.5 24.2 17.5 23.0

2–4 d/wk (n = 4329) 34.8 39.0 31.3 32.9 34.2

5–7 d/wk (n = 5910; Ref) 47.2 50.5 44.4 49.6 42.9

Soda consumption 64.7 (8) < .001

None (n = 3874; Ref) 30.6 34.0 32.3 46.5 22.6

< 1/d (n = 5602) 45.1e 49.1 37.9 34.8b,f 53.9e

‡ 1/d (n = 3005) 24.3e 17.0 29.8e 18.7b,d,f 23.6e

Diet soda consumption 106.1 (8) < .001

None (n = 8182; Ref) 66.1 58.5 66.2 53.2 65.3

< 1/d (n = 2802) 22.3e 24.5 17.7e 26.2b,d 24.9

‡ 1/d (n = 1485) 11.5e 17.0 16.2 20.6b 9.8

Fast food consumption 21.5 (8) .006

£ a few times/y (n = 2650; Ref) 20.8 26.7 28.3 25.1 29.1

£ several times/wk (n = 7203) 58.0d 54.3 50.0b 53.8 53.1

‡ several times/wk (n = 2640) 21.2 19.1 21.7 21.2 17.9

Restaurant food consumption 77.5 (8) < .001

£ a few times/y (n = 2179; Ref) 17.3 16.2 18.3 12.8 32.3

£ several times/wk (n = 8679) 70.2f 69.5 64.0f 61.3 56.4b,d

‡ several times/wk (n = 1628) 12.6e 14.3 17.8 25.9b,f 11.3e

Moderate physical activity 30.7 (8) < .001

None (n = 1936) 15.2e 16.2 20.8 19.8b 20.9

£ 2 h/wk (n = 5678) 45.7 43.8 40.6f 44.1 50.0d

‡ 2.5 h/wk (n = 4843; Ref) 39.1 40.0 38.6 36.0 29.1

Strenuous physical activity 71.1 (8) < .001

None (n = 3164) 24.6c,d,e,f 34.9b 36.0b 35.9b 31.1b

£ 2 h/wk (n = 5292) 42.4f 45.3 41.1 38.2 48.5b

‡ 2.5 h/wk (n = 4034; Ref) 32.9 19.8 22.8 25.9 20.4

Strengthening physical activity 60.8 (4) < .001

Any (n = 8399; Ref) 68.0 63.2 54.0 55.2 63.3

None (n = 4078) 32.0d,e 36.8 46.0b 44.8b 36.7

Screen time 5.0 (4) .29

‡ 2 h/d (n = 6061) 48.2 55.2 52.0 51.8 50.5

< 2 h/d (n = 6433; Ref) 51.8 44.8 48.0 48.2 49.5

Continued
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nonheterosexual men were at high risk for poor
physical activity and unhealthy weight control
behaviors. However, for weight status and
dietary patterns relationships were less clear
and did not consistently favor heterosexual
men. For example, although the frequent con-
sumption of soda and other high-calorie bev-
erages is a leading concern among young
adults,30 gay men consumed significantly less
regular soda (and more diet soda) than het-
erosexual men.

This work also yielded important results for
nonheterosexual women. For women, rela-
tionships between weight-related factors and
specific sexual orientation groups were less
consistent, though our findings still provide
evidence of nonheterosexual women being at
greater risk for adverse weight-related factors.
For example, similar to previous research,15

lesbian and bisexual women were more likely
to be obese than heterosexual women. Fur-
thermore, although results for women indi-
cated a variety of ways in which nonhetero-
sexual women were at greater weight-related
risk than heterosexual women, bisexual women
appeared to exhibit particularly high-risk
weight behavior profiles. Previous studies have
also found that college-aged women with both
male and female partners engage in more
health risk behaviors, such as unsafe sex, binge

drinking, and tobacco and marijuana use, than
those with only opposite-sex partners.75---77

Possible explanations for these observations
include (1) for some women, experience with
both male and female partners may be part of
a larger behavioral pattern or psychological
characteristic and not reflective of sexual ori-
entation per se and may result in a broad range
of experimentation or engagement in new or
risky behaviors, and (2) bisexual women may
be excluded from both heterosexual and les-
bian communities and thus exposed to a unique
form of stigma, which could have an important
impact on social support and health behaviors.
More research is needed to understand the
underlying causes of these disparities.

Our findings extend previous research by
highlighting the behavioral profiles of previ-
ously understudied groups, such as discordant
heterosexuals, who self-identified as hetero-
sexual but also reported engaging in same-sex
behavior. This group likely included students
who were exploring their sexuality, who expe-
rience their sexuality as fluid, who have en-
gaged in atypical behavior or one-time events,
and who are in denial or minimizing their
actual attraction. Those exploring their sex-
uality or in transition between category labels
may prefer intermediate classifications, such
as “mostly heterosexual.”78 Findings from

previous studies have highlighted notable dif-
ferences between “mostly heterosexuals” or
“homosexually experienced heterosexuals” and
other orientation groups.57,58,79 Our findings
suggest that unhealthy weight control behav-
iors may be particularly problematic among
both male and female discordant heterosex-
uals. However, our analyses did not quantify
the frequency of same-sex behavior, or the
number of same-sex partners, and thus it is
difficult to draw extensive conclusions on the
basis of these findings. Given our limited un-
derstanding of this group, additional research
exploring the experience of heterosexual
youths engaging in same-sex behavior is
needed.

Furthermore, we examined a second unique
and understudied group of young people self-
identifying as unsure. Despite the importance
of assessing health-related risks among
LGB-questioning individuals, particularly dur-
ing the transition from adolescence to adult-
hood when many individuals go through im-
portant developments in identity formation
and sexual discovery, our findings for this
group may need to be interpreted with caution.
The unsure group is interesting because it
appears to be more racially and ethnically
diverse and younger than other sexual orien-
tation groups. However, 17% of individuals in

TABLE 3—Continued

Unhealthy weight controlg 92.8 (4) < .001

None (n = 11 886; Ref) 95.7 82.9 92.9 88.3 88.8

Any (n = 607) 4.3c,e,f 17.1b,d 7.1c 11.7b 11.2b

Binge eating 68.2 (4) < .001

None (n = 11 000; Ref) 88.6 84.8 81.3 77.9 86.1

Yes (n = 1481) 11.4d,e 15.2 18.7b 22.1b 13.9

Body satisfaction 260.1 (12) < .001

Never (n = 1228) 9.0c,d,e 19.8b 19.2b 23.4b 17.9

Sometimes (n = 3393) 26.7e 34.0 28.8e 37.9b,c,f 34.7e

Most of the time (n = 5579) 45.5 36.8 37.9 32.3f 28.6e

Always (n = 2294; Ref) 18.9 9.4 14.1 6.4 18.9

Note. Models adjusted for school type, race/ethnicity, age, student status, relationship status, living arrangement, hours worked for pay, credit card debt, and international student status.
aWeight status was defined as body mass index calculated by self-reported height and weight, and categorized as underweight (< 18.5 kg/m2), normal weight (18.5–24.9 kg/m2), overweight

(25.0–29.9 kg/m2), grade 1 obese (30.0–34.9 kg/m2), and grade 2 obese (‡ 35.0 kg/m2).
bStatistically different from heterosexual; Bonferroni adjusted.
cStatistically different from discordant heterosexual; Bonferroni adjusted.
dStatistically different from bisexual; Bonferroni adjusted.
eStatistically different from gay; Bonferroni adjusted.
fStatistically different from unsure; Bonferroni adjusted.
gIncludes using laxatives, taking diet pills, and vomiting.
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TABLE 4—Adjusted Prevalence of Weight Status and Weight Behaviors by Sexual Orientation, Women Only (n = 21 384):

College Student Health Survey, Minnesota, 2007–2011

Variable

Heterosexual

(n = 19 880), %

Discordant Heterosexual

(n = 159), %

Bisexual

(n = 747), %

Lesbian

(n = 257), %

Unsure

(n = 341), % v2 (df) P

Weight statusa 101.1 (16) < .001

Underweight (n = 900) 4.2 3.8 4.0 2.0 8.2

Normal weight (n = 11 780; Ref) 56.0 57.6 47.2 42.5 50.5

Overweight (n = 4744) 22.2 26.0 23.0 25.0 22.1

Grade 1 obese (n = 2111) 9.8d,e 7.6d,e 12.6b,c 15.5b,c 9.7

Grade 2 obese (n = 1723) 7.8d,e 5.1e 13.2b 15.1b,c 9.7

Fruit and vegetable consumption 10.5, (4) .03

< 5 times/d (n = 17 607) 83.1 82.8 80.8e 86.2d 82.0

‡ 5 times/d (n = 3604; Ref) 16.9 17.2 19.2 13.8 18.0

Breakfast consumption 22.9, (8) .004

0-1 d/wk (n = 2658) 12.2d 10.8 17.3b 14.2 16.4

2-4 d/wk (n = 6317) 29.5d 27.8 33.5b 31.2 31.0

5-7 d/wk (n = 12 387; Ref) 58.3 61.4 49.2 54.5 52.5

Soda consumption 15.6, (8) .05

None (n = 10 523; Ref) 49.4 48.1 48.9 52.2 43.6

< 1/d (n = 8011) 37.7 36.7 35.1 33.6 41.5

‡ 1/d (n = 2815) 13.0 15.2 16.0 14.2 14.9

Diet soda consumption 11.3 (8) .18

None (n = 11 954; Ref) 55.8 51.3 58.4 53.1 60.6

< 1/d (n = 5902) 27.8 32.3 25.4 23.2 27.2

‡ 1/d (n = 3496) 16.4 16.5 16.2 23.6 12.2

Fast food consumption 36.8 (8) < .001

£ a few times/y (n = 6070; Ref) 28.0 28.5 34.0 32.3 33.2

< several times/wk (n = 12 571) 59.4d 54.4 50.8b 52.8 53.6

‡ several times/wk (n = 2732) 12.6 17.1 15.1 15.0 13.2

Restaurant food consumption 99.4 (8) < .001

£ a few times/y (n = 3655; Ref) 16.9 10.1 16.9 10.2 31.6

< several times/wk (n = 15 518) 73.1f 78.5f 69.3 73.2f 59.9b,c,e

‡ several times/wk (n = 2177) 10.0d,e 11.4 13.8b 16.5b,f 8.4e

Moderate physical activity 31.4 (8) < .001

None (n = 3358) 15.6f 13.9 13.7f 18.6 22.7b,d

£ 2 h/wk (n = 9943) 46.7 41.1 44.8 46.6 47.8

‡ 2.5 h/wk (n = 8032; Ref) 37.7 44.9 41.5 34.8 29.6

Strenuous physical activity 20.2 (8) .01

None (n = 7256) 33.8f 35.9 33.9 35.2 39.1b

£ 2 h/wk (n = 8610) 40.3 34.2d,f 42.0c 41.1 43.0c

‡ 2.5 h/wk (n = 5504; Ref) 25.9 32.9 24.1 23.7 17.9

Strengthening physical activity 15.2 (4) .004

Any (n = 12 775; Ref) 60.3 58.2 54.9 54.2 50.4

None (n = 8563) 39.7d,f 41.8 45.1b 45.8 49.6b

Screen Time 8.0 (4) .09

‡ 2 h/d (n = 12 472) 58.3 52.5 59.8 60.6 56.4

< 2 h/d (n = 8907; Ref) 41.7 47.5 40.2 39.4 43.6

Continued
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this category were international students
(compared with < 8% in other orientation
categories), leading to the speculation that
some students may report being unsure be-
cause they are not familiar with the sexual
orientation terminology used in the survey
(i.e., heterosexual, gay or lesbian, bisexual).
Depending on students’ background, they may
not understand this terminology, and impor-
tant cultural influences on considerations of
sexual orientation are likely. Additional re-
search using more detailed classifications of
orientation is needed to understand differences
between LGB-identified and LGB-questioning
young people.

Finally, it is interesting that our overall
results yielded few differences between un-
adjusted analyses and those that were adjusted
for a wide range of sociodemographic factors
(data not shown). This suggests that despite
striking sociodemographic differences by sex-
ual orientation, these factors do not appear to
explain much of the association between ori-
entation and weight-related factors. Other fac-
tors likely underlying these relationships in-
clude cultural issues, social norms, minority
stress, felt stigma and discrimination, and fac-
tors related to sexual identity. These factors
may have a particularly powerful impact at this

age when people may be moving through the
process of individuation and developmentally
establishing themselves as LBG adults. Addi-
tional work is needed to understand the nature
of these factors and the overall context of the
weight-related disparities observed here.

To our knowledge, this population-based
study is the first of its kind to examine weight
disparities by sexual identity across a large,
diverse sample of 2- and 4-year colleges. The
sample size is especially notable because it
allowed us to independently examine numer-
ous gender-specific subtypes of sexual orienta-
tion. However, this work has limitations. For
example, our ability to precisely quantify
a range of weight-related behaviors is some-
what limited. To maximize the efficiency of this
statewide survey, much of the survey is based
on single-item indicators of risk. More in-depth
assessments of behavioral factors would reduce
error and provide higher validity in character-
izing behavioral patterns. Furthermore, al-
though self-reported height and weight have
been shown to be both reliable and accurate
(with correlation coefficients between self-
report and measured weight and height be-
tween 0.90 and 0.95), they are subject to
bias80; recent research has also shown that gay
men tend to underreport more than their

heterosexual peers.81 Finally, these findings
represent only college students from 1 geo-
graphic region of the United States and may
thus yield limited generalizability to other re-
gions of the country.

In summary, the findings of this study
suggest notable disparities in weight-related
factors by sexual orientation among the college
population, echoing findings from previous
studies in other populations and age groups.
The most prominent findings from this work
are that (1) lesbian women were more likely to
be obese; (2) bisexual women were at higher
risk for a wide range of unhealthy weight-, diet-,
physical activity---, and weight control---related
behaviors; and (3) gay and bisexual men
exhibited poorer activity and unhealthy weight
control patterns than their heterosexual coun-
terparts. Across the United States, very few
large, population-based samples such as this
exist with sufficient data on LGB participants
to allow for in-depth investigation of weight-
related issues. It is important that public health
researchers and practitioners advocate for sys-
tematic assessment of sexual orientation in
national and state surveillance systems and
other weight-related data sources to facilitate
future work in this area. Furthermore, it is
critical that future work not only quantify these

TABLE 4—Continued

Unhealthy weight controlg 32.8 (4) < .001

None (n = 18 632; Ref) 87.4 79.7 81.9 89.8 85.4

Any (n = 2744) 12.6c,d 20.3b,e 18.1b,e 10.2c,d 14.6

Binge eating 129.6 (4) < .001

None (n = 17 525; Ref) 82.7 70.9 69.8 76.7 80.2

Yes (n = 3826) 17.3c,d,e 29.1b 30.2b,f 23.3b 19.8d

Body satisfaction 46.4 (12) < .001

Never (n = 4331) 20.1c 17.1b,d 21.7c 23.6 21.8

Sometimes (n = 8676) 40.6 42.4d 43.7c 38.2 37.9

Most of the time (n = 7086) 33.4 30.4 29.5 31.5 29.6

Always (n = 1287; Ref) 5.9 10.1 5.1 6.7 10.7

Note. Models adjusted for school type, race/ethnicity, age, student status, relationship status, living arrangement, hours worked for pay, credit card debt and international student status.
aWeight status was defined as body mass index calculated by self-reported height and weight, and categorized as underweight (< 18.5 kg/m2), normal weight (18.5–24.9 kg/m2), overweight
(25.0–29.9 kg/m2), grade 1 obese (30.0–34.9 kg/m2), and grade 2 obese (‡ 35.0 kg/m2).
bStatistically different from heterosexual; Bonferroni adjusted.
cstatistically different from discordant heterosexual; Bonferroni adjusted.
dStatistically different from bisexual; Bonferroni adjusted.
eStatistically different from lesbian; Bonferroni adjusted.
fStatistically different from unsure; Bonferroni adjusted.
gIncludes using laxatives, taking diet pills, and vomiting.
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disparities but also explore the complex factors
underlying these disparities and the means by
which intervention strategies should go about
addressing the groups at highest risk. j

About the Authors
Melissa N. Laska, Nicole A. VanKim, Darin J. Erickson,
and B. R. Simon Rosser are with the Division of Epidemi-
ology and Community Health, University of Minnesota,
Minneapolis. Katherine Lust is with Boynton Health Ser-
vice, University of Minnesota, Minneapolis. Marla E.
Eisenberg is with the Division of General Pediatrics and
Adolescent Health, University of Minnesota, Minneapolis.
Correspondence should be sent to Melissa N. Laska,

1300 South 2nd Street, WBOB 300, Minneapolis MN
55454 (e-mail: mnlaska@umn.edu). Reprints can be
ordered at http://www.ajph.org by clicking the “Reprints”
link.
This article was accepted May 17, 2014.

Contributors
M. N. Laska led the development of the secondary data
analysis design, obtained funding, and wrote the article.
N. A. VanKim conducted the data analysis under the
supervision of D. J. Erickson and M. N. Laska. K. Lust
directed the primary data collection. All authors gave
input on the data analysis strategy, helped to critically
interpret findings, and contributed to the revision of the
article.

Acknowledgments
The study was supported primarily by the Eunice
Kennedy Shriver National Institute of Child Health and
Human Development of the National Institutes of Health
(Award No. R21HD073120; principal investigator, M. N.
Laska). Further support for this project was also provided
by National Institute of Diabetes and Digestive and
Kidney Diseases (Award No. T32 DK083250).

Note. The content is solely the responsibility of the
authors and does not necessarily represent the official
view of the National Institutes of Health.

Human Participant Protection
The University of Minnesota’s institutional review board
approved all data collection efforts. These analyses were
deemed exempt from review owing to the anonymous
nature of the dataset.

References
1. Committee on Lesbian, Gay, Bisexual, and Trans-
gender Health Issues and Research Gaps and Oppor-
tunities. The Health of Lesbian, Gay, Bisexual, and
Transgender People: Building a Foundation for Better
Understanding. Washington, DC: Institute of Medicine;
2011.

2. 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---1960.

3. King M, Semlyen J, Tai SS, et al. A systematic review
of mental disorder, suicide, and deliberate self harm in
lesbian, gay and bisexual people. BMC Psychiatry.
2008;8:70.

4. Cochran SD, Mays VM. Lifetime prevalence of
suicide symptoms and affective disorders among men

reporting same-sex partners: results from NHANES III.
Am J Public Health. 2000;90(4):573---578.

5. Gilman SE, Cochran SD, Mays VM, Hughes M,
Ostrow D, Kessler RC. Risk of psychiatric disorders
among individuals reporting same-sex sexual partners in
the National Comorbidity Survey. Am J Public Health.
2001;91(6):933---939.

6. Centers for Disease Control and Prevention. HIV/
AIDS Surveillance Report: Cases of HIV Infection and
AIDS in the United States and Dependent Areas, 2007.
Atlanta, GA: Centers for Disease Control and Prevention;
2009.

7. Burgard SA, Cochran SD, Mays VM. Alcohol and
tobacco use patterns among heterosexually and homo-
sexually experienced California women. Drug Alcohol
Depend. 2005;77(1):61---70.

8. Case P, Austin SB, Hunter DJ, et al. Sexual orienta-
tion, health risk factors, and physical functioning in the
Nurses’ Health Study II. J Womens Health (Larchmt).
2004;13(9):1033---1047.

9. Gruskin EP, Greenwood GL, Matevia M, Pollack LM,
Bye LL, Albright V. Cigar and smokeless tobacco use in
the lesbian, gay and bisexual population. Nicotine Tob
Res. 2007;9(9):937---940.

10. Kim H-J, Fredriksen-Goldsen KI. Hispanic lesbians
and bisexual women at heightened risk for health
disparities. Am J Public Health. 2012;102(1):e9---e15.

11. Fredriksen-Goldsen KI, Kim H-J, 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.

12. Herek GM, Garnets LD. Sexual orientation and
mental health. Annu Rev Clin Psychol. 2007;3:353---375.

13. Meyer IH. Prejudice as stress: conceptual and
measurement problems. Am J Public Health. 2003;
93(2):262---265.

14. Flegal KM, Carroll MD, Ogden CL, Curtin LR.
Prevalence and trends in obesity among US adults, 1999-
2008. JAMA. 2010;303(3):235---241.

15. Bowen DJ, Balsam KF, Ender SR. A review of
obesity issues in sexual minority women. Obesity (Silver
Spring). 2008;16(2):221---228.

16. Boehmer U, Bowen D. Examining factors linked to
overweight and obesity in women of different sexual
orientations. Prev Med. 2009;48(4):357---361.

17. 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---1140.

18. Dilley JA, Wynkoop Simmons K, Boysun MJ,
Pizacani BA, Stark MJ. Demonstrating the importance and
feasibility of including sexual orientation in public health
surveys: health disparities in the Pacific Northwest. Am J
Public Health. 2010;100(3):460---467.

19. 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.

20. Deputy NP, Boehmer U. Determinants of body
weight among men of different sexual orientation. Prev
Med. 2010;51(2):129---131.

21. Kraft C, Robinson BB, Nordstrom DL, BocktingWO,
Rosser BR. Obesity, body image, and unsafe sex in men

who have sex with men. Arch Sex Behav. 2006;35(5):
587---595.

22. Calzo JP, Corliss HL, Blood EA, Field AE, Austin SB.
Development of muscularity and weight concerns in
heterosexual and sexual minority males. Health Psychol.
2013;32(1):42---51.

23. Austin SB, Nelson LA, Birkett MA, Calzo JP, Everett
B. Eating disorder symptoms and obesity at the inter-
sections of gender, ethnicity, and sexual orientation in US
high school students. Am J Public Health. 2013;103(2):
e16---e22.

24. Hadland SE, Austin SB, Goodenow CS, Calzo JP.
Weight misperception and unhealthy weight control be-
haviors among sexual minorities in the general adolescent
population. J Adolesc Health. 2014;54(3):296---303.

25. Rosario M, Corliss HL, Everett BG, et al. Sexual
orientation disparities in cancer-related risk behaviors of
tobacco, alcohol, sexual behaviors, and diet and physical
activity: pooled Youth Risk Behavior Surveys. Am J Public
Health. 2014;104(2):245---254.

26. 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.

27. Eisenberg ME, Neumark-Sztainer D. Friends’ dieting
and disordered eating behaviors among adolescents five
years later: findings from Project EAT. J Adolesc Health.
2010;47(1):67---73.

28. Harris KM, Gordon-Larsen P, Chantala K, Udry JR.
Longitudinal trends in race/ethnic disparities in leading
health indicators from adolescence to young adulthood.
Arch Pediatr Adolesc Med. 2006;160(1):74---81.

29. Nelson TF, Gortmaker SL, Subramanian SV, Cheung
L, Wechsler H. Disparities in overweight and obesity
among US college students. Am J Health Behav. 2007;
31(4):363---373.

30. 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 (Silver Spring). 2008;16(10):2205---2211.

31. Park MJ, Paul Mulye T, Adams SH, Brindis CD, Irwin
CE Jr. The health status of young adults in the United
States. J Adolesc Health. 2006;39(3):305---317.

32. Irwin CE Jr. Young adults are worse off than
adolescents. J Adolesc Health. 2010;46(5):405---406.

33. Laska MN, Larson NI, Neumark-Sztainer D, Story M.
Dietary patterns and home food availability during
emerging adulthood: do they differ by living situation?
Public Health Nutr. 2010;13(2):222---228.

34. Nelson Laska M, Pasch K, Lust K, Story M, Ehlinger
E. The differential prevalence of obesity and related
behaviors in two- vs. four-year colleges. Obesity (Silver
Spring). 2011;19(2):453---456.

35. Laska MN, Pasch KE, Lust K, Story M, Ehlinger E.
Latent class analysis of lifestyle characteristics and health
risk behaviors among college youth. Prev Sci. 2009;
10(4):376---386.

36. Nelson MC, Neumark-Sztainer D, Hannan P, Sirard J,
Story M. Longitudinal and secular trends in physical
activity and sedentary behavior during adolescence.
Pediatrics. 2006;118:e1627---e1634.

37. Nelson MC, Lust K, Story M, Ehlinger E. Alcohol use,
eating patterns and weight behaviors in a university
population. Am J Health Behav. 2009;33(3):227---237.

RESEARCH AND PRACTICE

120 | Research and Practice | Peer Reviewed | Laska et al. American Journal of Public Health | January 2015, Vol 105, No. 1

mailto:mnlaska@umn.edu


38. Nelson MC, Neumark-Sztainer D, Hannan PJ, Story
M. Five-year longitudinal and secular shifts in adolescent
beverage intake: findings from project EAT (Eating
Among Teens)-II. J Am Diet Assoc. 2009;109(2):
308---312.

39. Grov C, Bimbi DS, Nanin JE, Parsons JT. Race,
ethnicity, gender, and generational factors associated
with the coming-out process among lesbian, and bisexual
individuals. J Sex Res. 2006;43(2):115---121.

40. US Department of Education, National Center for
Education Statistics. Profile of Undergraduates in US
Postsecondary Education Institutions: 2003-2004
(NCES 2006-184). 2006. Available at: http://nces.ed.
gov/pubs2006/2006184_rev.pdf. Accessed October
28, 2014.

41. Adelman C.Moving Into Town—and Moving On: The
Community College in the Lives of Traditional-Age Stu-
dents. Washington, DC: US Department of Education;
2005.

42. Ogden CL, Carroll MD, Kit BK, Flegal KM. Preva-
lence of childhood and adult obesity in the United States,
2011-2012. JAMA. 2014;311(8):806---814.

43. Robert Wood Johnson Foundation. Declining child-
hood obesity rates—where are we seeing the most progress?
Princeton, NJ: Robert Wood Johnson Foundation; 2012.
Issue brief.

44. 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---1689.

45. National Center for Education Statistics. College Nav-
igator. Available at: http://nces.ed.gov/collegenavigator.
Accessed June 26, 2014.

46. American College Health Association. National
College Health Assessment II: Reference Group Data Report
Fall 2009. Baltimore, MD: American College Health
Association; 2010.

47. Brøgger J, Nystad W, Cappelen I, Bakke P. No
increase in response rate by adding a Web response
option to a postal population survey: a randomized trial.
J Med Internet Res. 2007;9(5):e40.

48. Kaplowitz MD, Hadlock TD, Levine R. A compar-
ison of Web and mail survey response rates. Public Opin
Q. 2004;68(1):94---101.

49. Porter SR, Umbach PD. Student survey response
rates across institutions: why do they vary? Res High
Educ. 2006;47(2):229---247.

50. Carini RM, Hayek JC, Kuh GD, Kennedy JM, Ouimet
JA. College student responses to Web and paper surveys:
does mode matter? Res High Educ. 2003;44(1):1---19.

51. McCabe SE. Comparison of Web and mail surveys
in collecting illicit drug use data: a randomized experi-
ment. J Drug Educ. 2004;34(1):61---72.

52. Paolo AM, Bonaminio GA, Gibson C, Partridge T,
Kallail K. Response rate comparisons of e-mail- and
mail-distributed student evaluations. Teach Learn Med.
2000;12(2):81---84.

53. James DCS, Chen WW, Sheu J-J. Comparison of
three tobacco survey methods with college students:
a case study. Int Electron J Health Educ. 2005;8:
119---124.

54. Wechsler H, Lee J, Kuo M, Seibring M, Nelson TF,
Lee H. Trends in college binge drinking during a period
of increased prevention efforts: findings from 4 Harvard

School of Public Health College Alcohol Study surveys:
1993-2001. J Am Coll Health. 2002;50:203---217.

55. Centers for Disease Control and Prevention. Na-
tional Survey of Family Growth. Available at: http://
www.cdc.gov/nchs/nsfg.htm. Accessed June 26, 2014.

56. National Opinion Research Center, University of
Chicago. National Health and Social Life Survey. Avail-
able at: http://popcenter.uchicago.edu/data/nhsls.shtml.
Accessed June 26, 2014.

57. Cochran SD, Mays VM. Physical health complaints
among lesbians, gay men, and bisexual and homosexually
experienced heterosexual individuals: results from the
California Quality of Life Survey. Am J Public Health.
2007;97(11):2048---2055.

58. Cochran SD, Mays VM. Burden of psychiatric
morbidity among lesbian, gay, and bisexual individuals in
the California Quality of Life Survey. J Abnorm Psychol.
2009;118(3):647---658.

59. National Heart, Lung, and Blood Institute Obesity
Education Initiative Expert Panel on the Identification,
Evaluation, and Treatment of Overweight and Obesity in
Adults. The Practical Guide: Identification, Evaluation, and
Treatment of Overweight and Obesity in Adults. Washing-
ton, DC: National Institutes of Health, National Heart,
Lung, and Blood Institute, North American Association
for the Study of Obesity; 2000.

60. Centers for Disease Control and Prevention. Youth
Risk Behavior Surveillance System. Available at: http://
www.cdc.gov/HealthyYouth/yrbs/index.htm. Accessed
June 26, 2014.

61. Nelson MC, Lust K, Story M, Ehlinger E. Credit card
debt, stress and key health risk behaviors among college
students. Am J Health Promot. 2008;22(6):400---407.

62. Pereira MA, Kartashov AI, Ebbeling CB, et al. Fast-
food habits, weight gain, and insulin resistance (the
CARDIA study): 15-year prospective analysis. Lancet.
2005;365(9453):36---42.

63. Boutelle KN, Fulkerson JA, Neumark-Sztainer D,
Story M, French SA. Fast food for family meals: re-
lationships with parent and adolescent food intake, home
food availability and weight status. Public Health Nutr.
2007;10(1):16---23.

64. French SA, Harnack L, Jeffery RW. Fast food
restaurant use among women in the Pound of Prevention
study: dietary, behavioral and demographic correlates.
Int J Obes Relat Metab Disord. 2000;24(10):1353---1359.

65. French SA, Story M, Neumark-Sztainer D, Fulkerson
JA, Hannan P. Fast food restaurant use among adoles-
cents. Int J Obes Relat Metab Disord. 2001;25(12):
1823---1833.

66. US Department of Health and Human Services.
2008 Physical Activity Guidelines for Americans. Wash-
ington, DC: US Department of Health and Human
Services; 2008.

67. American Academy of Pediatrics. Children, adoles-
cents, and television. Pediatrics. 2001;107(2):423---426.

68. Committee on Public Education. Media violence.
Pediatrics. 2001;108(5):1222---1226.

69. Eisenberg ME, Neumark-Sztainer D, Story M, Perry
C. The role of social norms and friends’ influences on
unhealthy weight-control behaviors among adolescent
girls. Soc Sci Med. 2005;60(6):1165---1173.

70. Neumark-Sztainer D, Wall M, Larson NI, Eisenberg
ME, Loth K. Disordered eating behaviors from adoles-
cence to young adulthood: findings from a 10-year

longitudinal study. J Am Diet Assoc. 2011;111(7):
1004---1011.

71. Linde JA, Wall MM, Haines J, Neumark-Sztainer D.
Predictors of initiation and persistence of unhealthy
weight control behaviours in adolescents. Int J Behav Nutr
Phys Act. 2009;6:72.

72. Neumark-Sztainer D, Wall MM, Story M, Perry CL.
Correlates of unhealthy weight-control behaviors among
adolescents: implications for prevention programs. Health
Psychol. 2003;22(1):88---98.

73. Neumark-Sztainer D, Sherwood NE, French SA,
Jeffery RW. Weight control behaviors among adult men
and women: cause for concern? Obes Res. 1999;7(2):
179---188.

74. VanKim NA, Erickson DJ, Eisenberg M, Lust K,
Rosser BRS, Laska MN. Weight disparities between
transgender and non-transgender college students. Health
Behav Policy Rev. 2014;1(2):161---171.

75. Eisenberg M. Differences in sexual risk behaviors
between college students with same-sex and opposite-sex
experience: results from a national survey. Arch Sex
Behav. 2001;30(6):575---589.

76. Eisenberg M, Wechsler H. Substance use behaviors
among college students with same-sex and opposite-sex
experience: results from a national study. Addict Behav.
2003;28(5):899---913.

77. Eisenberg ME, Pettingell SL, van den Berg P, Haines
J. Associations between three measures of sexual orien-
tation and high risk sexual behaviors in young adults.
J LGBT Health Res. 2009;5(1-2):63---74.

78. Austin SB, Conron KJ, Patel A, Freedner N. Making
sense of sexual orientation measures: findings from
a cognitive processing study with adolescents on health
survey questions. J LGBT Health Res. 2007;3(1):55---65.

79. Corliss HL, Austin SB, Molnar BE. Sexual risk in
“mostly heterosexual” young women: influence of social
support and caregiver mental health. J Womens Health
(Larchmt). 2009;18(12):2005---2010.

80. Goodman E, Hinden BR, Khandelwal S. Accuracy of
teen and parental reports of obesity and body mass index.
Pediatrics. 2000;106(1 pt 1):52---58.

81. Richmond TK, Walls CE, Austin SB. Sexual orien-
tation and bias in self-reported BMI. Obesity (Silver
Spring). 2012;20(8):1703---1709.

RESEARCH AND PRACTICE

January 2015, Vol 105, No. 1 | American Journal of Public Health Laska et al. | Peer Reviewed | Research and Practice | 121

http://nces.ed.gov/pubs2006/2006184_rev.pdf
http://nces.ed.gov/pubs2006/2006184_rev.pdf
http://nces.ed.gov/collegenavigator
http://www.cdc.gov/nchs/nsfg.htm
http://www.cdc.gov/nchs/nsfg.htm
http://popcenter.uchicago.edu/data/nhsls.shtml
http://www.cdc.gov/HealthyYouth/yrbs/index.htm
http://www.cdc.gov/HealthyYouth/yrbs/index.htm

