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Sexual Orientation and Tobacco Use
in a Cohort Study of US Adolescent Girls and Boys
S. Bryn Austin, ScD; Najat Ziyadeh, MPH; Laurie B. Fisher, SM; Jessica A. Kahn, MD, MPH;
Graham A. Colditz, MD, DrPH; A. Lindsay Frazier, MD, MSc

Objective: To examine sexual-orientation group disparities in tobacco use in adolescent girls and boys.
Design: Survey data from 10 685 adolescent girls and

boys participating in 1999 in the Growing Up Today Study
were examined cross-sectionally.
Setting: Community-based population of adolescents

living throughout the United States.
Main Outcome Measure: Prevalence of tobacco use.
Results: Ninety-two percent of the participants described themselves as heterosexual (n = 9296), 5% as
mostly heterosexual (n = 511), 1% as lesbian/gay/
bisexual (n = 103), and 2% as unsure (n = 226). Ages
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ranged from 12 to 17 years. Compared with heterosexuals, mostly heterosexual girls were 2.5 (95% confidence
interval, 1.8-3.5), lesbian/bisexual girls were 9.7 (95%
confidence interval, 5.1-18.4), and mostly heterosexual
boys were 2.5 (95% confidence interval, 1.4-4.6) times
more likely to smoke at least weekly. In contrast, gay/
bisexual boys were not more likely to smoke. Findings
persisted even when controlling for multiple sociodemographic and psychosocial covariates.
Conclusion: Our findings indicate that mostly heterosexual adolescents of both sexes and lesbian/bisexual girls
are at heightened risk for tobacco use.
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OBACCO USE IS AMONG THE

most critical public health
issues affecting lesbian/gay/
bisexual (LGB) communities.1,2 Among LGB adults,
tobacco use exceeds that of heterosexual
women3-6 and men.7 Studies conducted
through community centers serving LGB
youth have found elevated rates of tobacco use compared with their heterosexual peers.8,9 Estimates from statewide,
school-based surveys in Massachusetts and
1 national survey have varied depending
on how sexual orientation was measured. In the 1993 Massachusetts Youth
Risk Behavior Survey administered in high
schools across the state, tobacco use did
not differ significantly between students
reporting any same-sex sexual contact and
those reporting exclusively other-sex
sexual contact.10 In 1995, when a question on self-identification of sexual orientation was added to the Massachusetts
Youth Risk Behavior Survey, significant differences were found, with 59% of the LGBidentified students compared with 35% of
the heterosexual students reporting smoking in the previous month. 11 The Na-
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tional Longitudinal Study of Adolescent
Health found that compared with girls and
boys with other-sex attractions only, those
with romantic attractions to both sexes reported smoking more cigarettes in the previous month, whereas those with only
same-sex attractions did not smoke more
cigarettes.12

For editorial comment
see page 309
Several mechanisms have been hypothesized to explain why sexual orientation may be associated with tobacco use.
Antigay stigma and harassment, including social isolation; rejection from family, friends, and peers; discrimination; emotional abuse; and physical violence13-15
create a hostile environment for adolescents coming to terms with same-sex attractions. Researchers have proposed that
resultant depressive symptoms, stress, and
low self-esteem may render some sexual
minority adolescents more vulnerable to
tobacco use.1,2,14-17 Another hypothesized
mechanism points to the tobacco industry’s targeted marketing to LGB commu-
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nities.18-20 Little research has examined whether and how
much these factors may underlie sexual-orientation group
disparities in adolescent tobacco use.
Prior research has found adolescent tobacco use to
be associated with age,21,22 race/ethnicity,22,23 maturational stage,24 smoking by family members,25,26 depression,22,27 self-esteem,22 weight concerns and dieting,28-30
region of residence,26 and use of tobacco industry promotional items.31,32 The Growing Up Today Study (GUTS),
the longitudinal cohort study of adolescents on which
the present analysis is based, has found tobacco use to
be positively associated with age, maturational stage,
weight concerns, dieting, mother’s and sibling’s smoking, and high social and athletic self-esteem.29,33 It is unknown whether these factors may contribute to sexualorientation group disparities in tobacco use.
Finally, because LGB sexual orientations are stigmatized in our society, respondents who experience samesex attractions may be more likely to report that they are
unsure of their sexual orientation or to skip the orientation item on the survey. Little research has explored
this potential source of misclassification.
We undertook analyses using a large cohort of US
adolescents to further understand the sexual-orientation
differences in the distribution of tobacco use and dependence and the determinants of these disparities in adolescence. The aims of this analysis were (1) to compare
the prevalence of tobacco use and severity of dependence associated with sexual orientation in adolescent
girls and boys, including those who are unsure of and
who do not disclose their orientation, and (2) to determine whether depressive symptoms, self-esteem, or other
factors contribute to sexual-orientation group disparities in tobacco use and dependence.

METHODS
STUDY PARTICIPANTS AND DESIGN
The GUTS was established in 1996 to assess health behaviors
in adolescence.34 Women from the ongoing Nurses’ Health
Study II35 who had children ages 9 to 14 years were asked if
they would be willing to enroll their children in the adolescent cohort. In October 1996 letters and baseline questionnaires were mailed to the 13 261 girls and 13 504 boys whose
mothers had granted consent to invite them to participate in
GUTS. The invitation letter to the child explained the study
and asked them to complete the survey if they wished to participate. Approximately 68% of the girls (n = 9039) and 58% of
the boys (n = 7843) returned completed questionnaires,
thereby assenting to participate in the cohort. Follow-up
questionnaires have been mailed annually. The GUTS cohort
is 93.3% white, 2.2% other races/ ethnicities, 1.5% Asian,
1.5% Hispanic, 0.9% African American, and 0.8% Native
American. Comparing mothers who allowed us to invite their
children to participate in GUTS with those mothers who did
not, there were slight differences in the mother’s body mass
index (25.3 kg/m2 vs 25.7 kg/m2), age (37.7 years vs 37.8
years), and smoking rates (8% vs 10%).36 A detailed description of the GUTS methods is provided in Field et al.34 This
study was approved by the institutional review boards at the
Harvard School of Public Health, Brigham and Women’s Hospital, and Children’s Hospital, Boston, Mass.

MEASURES
In the fall of 1999, a sexual-orientation question was added to
the GUTS survey mailed to all participants. The item was adapted
from the Minnesota Adolescent Health Survey37 and asked about
feelings of attraction using the following 6 mutually exclusive
response options: “Which one of the following best describes
your feelings? (1) Completely heterosexual (attracted to persons of the opposite sex), (2) mostly heterosexual, (3) bisexual (equally attracted to men and women), (4) mostly homosexual, (5) completely homosexual (gay/lesbian, attracted
to persons of the same sex), or (6) not sure.”
Based on responses to the sexual-orientation item, participants were categorized as heterosexual, mostly heterosexual (MH), LGB, unsure, and missing information on sexual
orientation. Participants who chose the response options bisexual, mostly homosexual, or completely homosexual were
combined to create an LGB category, as the number of participants in each of these categories was insufficient to analyze separately. A short-form version of the 1999 GUTS survey was sent
to adolescents who had not responded after 2 mailings of the
long-form version. The short-form version excluded the sexualorientation item.
There were 32 tobacco-related items on the 1999 GUTS
survey, adapted from the Massachusetts 1992 Youth Risk BehaviorSurvey 38 and the California Tobacco Control Program
survey.39 Participants were asked if they had ever tried cigarettes, if they intended to smoke in the next year, if they had
smoked in the past month, and how frequently they had smoked
in the past year. Severity of dependence was measured using
the Stanford Dependence Index, which is composed of 5 items.40
Scores on the index range from 5 to 25, where a high score indicates greater dependence. Participants were asked about their
willingness to use tobacco promotional items, such as hats,
T-shirts, and bags. They were also asked about the smoking habits of family members and peers.
Pubertal development was assessed with drawings of the
Tanner stages of development and scored from 1 to 5, with 5
representing fully mature. Self-assessment of maturation has
been validated with adolescents.41 Participants were asked to
provide sociodemographic information, including age, sex, race/
ethnicity, and region of residence in the United States.
Measurements of depressive symptoms and weight concerns were adapted from the McKnight Risk Factor Survey,
which has been validated among adolescents.42 Depressive symptoms were assessed using a 6-item scale that ranges from 6 to
30. Weight concerns were estimated as the mean score of 3 items,
and ranged from 1 (least concerned) to 5 (most concerned).
Dieting was defined as a report of dieting once a month or more
often in the past year. To assess self-esteem, we used a modified version of the Harter Self-Perception Profile for Children.43 We used 4 domains of the scale: social acceptance,
scholastic competence, athletic competence, and global selfworth. Each of the 4 self-esteem variables was modeled using
tertile indicator terms representing the lowest, middle, and highest thirds of the range of scores observed in the cohort.
STATISTICAL ANALYSIS
Univariate and multivariate regression analyses were conducted using the SAS statistical package44 to compare frequencies and means for tobacco use variables across sexualorientation groups. Analyses were conducted cross-sectionally
using data gathered in 1999. Preliminary analyses showed that
sexual-orientation groups in the GUTS cohort differ in age; therefore, frequencies for binary variables and means for continuous
variables were estimated using an SAS macro that produces agestandardized estimates.
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Covariates that may confound or explain associations between sexual orientation and tobacco outcome variables were
examined. Tested sociodemographic covariates included age,
Tanner stage, race/ethnicity, and region of residence in the
United States. Tested psychosocial covariates included depressive symptoms, self-esteem, dieting, weight concerns, and father’s, mother’s, and sibling’s smoking habits. Multivariate regression modeling, using logistic or linear regression methods
where appropriate, was used to examine differences in tobaccorelated dependent variables across sexual-orientation groups,
accounting for effects of these covariates. Generalized Estimating Equation statistical methods were used in regression analyses to account for intracluster correlation resulting from sibling groups in the cohort.45 Separate models were examined for
girls and boys, and heterosexuals served as the reference group.
Analyses excluded 1539 adolescents who responded only to the
short-form version of the 1999 GUTS survey. An additional 158
adolescents who reported ages younger than 12 years or older
than 17 years in 1999 were excluded from the study.
RESULTS

In 1999, 10685 male and female participants responded
to the GUTS survey, 63% of the original cohort. Among
the 10136 who answered the sexual-orientation item, 92%
of respondents described themselves as heterosexual
(n=9296), 5% as MH (n=511), 1% as LGB (n=103), and
2% as unsure (n = 226). Participants were 12 to 17 years
old, and 93% were white. Compared with heterosexuals, MH and LGB adolescents were significantly older and
adolescents unsure of their sexual orientation or missing information on orientation were significantly younger.
Four percent (225) of the girls and 7% (324) of the boys
did not answer the sexual-orientation item.
The Table lists age-standardized prevalence estimates for tobacco use variables and mean scores on the
Stanford Dependence Index for girls and boys in each of
the sexual-orientation groups, including those who did
not answer the orientation question (called “Missing
Sexual Orientation” in the Table). The Table also displays multivariate odds ratios and linear regression estimates, controlling for sociodemographic covariates (age,
Tanner stage, race/ethnicity, and region of residence).
Among girls, large disparities were observed in tobacco
use and dependence across sexual-orientation groups;
while among boys, differences were observed primarily
between MH and heterosexual boys.
Mostly heterosexual girls experienced approximately 2.5 times the odds of that of heterosexual girls
on most of the tobacco-related variables, and they were
60% more likely to say they would be willing to use tobacco promotional items. The mean tobacco dependence score for MH girls was almost 1 point higher than
that for heterosexual girls. For lesbian/bisexual (LB) girls,
the differences were even greater. Lesbian/bisexual girls
were more than 6 times more likely to have smoked in
the past month and almost 10 times more likely to have
smoked at least weekly in the past year, compared with
heterosexual girls. Lesbian/bisexual girls were almost 5
times more likely to say that most or all of their friends
smoke tobacco, and their mean tobacco dependence score
was 2.6 points higher than that of heterosexual girls. Girls
unsure of their sexual orientation were half as likely to

have ever smoked tobacco and to say they were willing
to use tobacco promotional items compared with heterosexual girls. There were no significant differences between girls missing information on sexual orientation and
heterosexual girls.
Similar to their female counterparts, MH boys were
about twice as likely to report most of the tobacco use
behaviors compared with heterosexual boys. In contrast,
gay/bisexual (GB) boys scored 1.5 points lower than heterosexual boys on the index of tobacco dependence. Boys
unsure of their sexual orientation were not significantly
different from heterosexual boys, while boys missing data
on sexual orientation differed on several behaviors.
To assess whether psychosocial factors (depressive
symptoms, self-esteem, dieting, weight concerns, and father’s, mother’s, and sibling’s smoking habits) may explain sexual-orientation group differences in tobacco outcomes, these covariates were entered into multivariate
models that also adjusted for sociodemographic factors.
In most cases, the magnitude of associations between
sexual orientation and tobacco use estimated in sociodemographic models was reduced by only about 10% and
statistical significance was not changed upon the addition of psychosocial covariates. Data not shown.
COMMENT

To our knowledge, this study is one of the first to examine the association between sexual orientation and tobacco use and dependence in a nationwide sample of adolescent girls and boys. Compared with heterosexual
adolescents, both girls and boys who described their feelings as MH had significantly greater odds of ever having
tried cigarettes, intending to smoke in the next year, smoking in the past month, and smoking at least weekly compared with their same-sex heterosexual peers. Among the
MH adolescents, the magnitude of elevated risk was similar for girls and boys. Among LGB study participants, however, girls and boys did not show similar trends. Lesbian/
bisexual girls had significantly greater odds of having tried
cigarettes, intending to smoke in the next year, smoking in the past month, smoking at least weekly, and having friends who smoke, and they reported greater dependence on tobacco, compared with heterosexual girls.
In contrast, GB boys had significantly lower tobacco dependence scores compared with heterosexual boys.
Our results are consistent with those of most other
studies on sexual orientation and tobacco use among
women. Studies with adult women3-6 and adolescent girls8
have found lesbians and bisexuals or those with samesex attractions or partners to have higher rates of smoking than heterosexual females. Our findings indicate that
elevated rates of tobacco use observed among adult LB
women begin in adolescence.
Several studies with adult men7 and adolescent boys8,9
have found GB males to report greater tobacco use than
heterosexual males. Results from other studies have been
conflicting. One found no difference in tobacco use comparing youth with any same-sex sexual contact to those
with only other-sex sexual contact,10 and one found high
rates of tobacco use among youth who identified as LGB
compared with heterosexuals.11 Using data from the Na-
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Age-Standardized Prevalence Estimates, Age-Standardized Means, and Multivariate Odds Ratios and Linear Regression
Coefficients for Tobacco Use and Dependence by Sexual Orientation Group, Adjusted for Sociodemographic Covariates,
in a Cohort of 10 685 US Adolescent Girls and Boys*
Girls
Heterosexual
(n = 5475)†
Dependent Variable
Those who ever
smoked tobacco
Those who intended
to smoke in the
next year
Those who smoked in
the past month
Those who smoked at
least weekly
Most or all of their
friends smoke
tobacco
Those who were
willing to use
tobacco
promotional items

Tobacco
dependence
score㛳

Mostly Heterosexual
(n = 369)†

Lesbian/Bisexual
(n = 62)†

Unsure
(n = 143)†

Missing Sexual Orientation
(n = 225)†

% of
OR
% of
% of
% of
% of
Respondents (95% CI)‡ Respondents OR (95% CI)‡ Respondents OR (95% CI)‡ Respondents OR (95% CI)‡ Respondents OR (95% CI)‡
24.6

1.0 (R)

49.5

2.5 (2.0-3.1)

67.8

5.2 (3.1-9.0)

7.7

0.4 (0.2-0.8)

20.0

1.0 (0.7-1.5)

20.8

1.0 (R)

44.6

2.6 (2.1-3.3)

55.0

4.3 (2.6-7.2)

8.4

0.6 (0.3-1.1)

21.8

1.3 (0.9-1.9)

9.3

1.0 (R)

25.8

2.7 (2.0-3.5)

42.9

6.3 (3.4-11.6)

3.5

0.6 (0.2-2.0)

7.2

1.1 (0.6-1.9)

5.7

1.0 (R)

15.9

2.5 (1.8-3.5)

38.7

9.7 (5.1-18.4)

1.4

0.4 (0.1-2.6)

4.4

1.2 (0.6-2.4)

8.0

1.0 (R)

18.4

2.0 (1.4-2.7)

33.9

4.7 (2.6-8.2)

3.5

1.2 (0.5-3.1)

6.7

1.0 (0.5-1.9)

22.8

1.0 (R)

35.5

1.6 (1.3-2.0)

35.7

1.6 (0.9-2.8)

10.5

0.5 (0.3-0.9)

21.0

0.9 (0.6-1.4)

Mean

Mean/␤ (SE ␤)/P§

Mean/␤ (SE ␤)/P§

Mean/␤ (SE ␤)/P§

Mean/␤ (SE ␤)/P§

8.1 (R)

9.2/0.9 (0.4)/⬍.05

11.5/2.6 (0.8)/⬍.001

NA/¶/NA

7.7/−0.6 (0.6)/.40

Boys
Heterosexual
(n = 3821)†
Dependent Variable
Those who ever
smoked tobacco
Those who intended
to smoke in the
next year
Those who smoked in
the past month
Those who smoked at
least weekly
Most or all of their
friends smoke
tobacco
Those who were
willing to use
tobacco
promotional items

Tobacco
dependence
score㛳

Mostly Heterosexual
(n = 142)†

Gay/Bisexual
(n = 41)†

Unsure
(n = 83)†

Missing Sexual Orientation
(n = 324)†

% of
OR
% of
% of
% of
% of
Respondents (95% CI)‡ Respondents OR (95% CI)‡ Respondents OR (95% CI)‡ Respondents OR (95% CI)‡ Respondents OR (95% CI)‡
23.5

1.0 (R)

39.9

1.8 (1.2-2.7)

43.9

1.6 (0.8-3.3)

6.2

0.3 (0.1-1.0)

11.0

0.5 (0.4-0.8)

19.0

1.0 (R)

34.5

2.1 (1.4-3.2)

34.1

1.6 (0.8-3.2)

7.3

0.7 (0.3-1.6)

9.7

0.6 (0.4-0.8)

8.2

1.0 (R)

17.4

2.3 (1.4-3.9)

14.6

1.0 (0.4-2.7)

2.5

0.7 (0.2-3.0)

3.8

0.6 (0.3-1.2)

4.3

1.0 (R)

10.2

2.5 (1.4-4.6)

9.8

1.2 (0.4-4.2)

2.5

1.5 (0.3-6.6)

3.2

1.1 (0.6-2.3)

6.0

1.0 (R)

8.6

1.5 (0.8-2.9)

7.3

0.6 (0.1-2.4)

1.2

0.5 (0.1-3.8)

3.1

0.9 (0.4-1.7)

33.8

1.0 (R)

39.4

1.4 (1.0-1.9)

30.2

0.8 (0.4-1.5)

21.9

0.9 (0.5-1.6)

27.2

0.8 (0.6-1.1)

Mean

Mean/␤ (SE ␤)/P§

Mean/␤ (SE ␤)/P§

Mean/␤ (SE ␤)/P§

Mean/␤ (SE ␤)/P§

8.3 (R)

8.5/0.4 (0.5)/.40

8.2/−1.5 (0.6)/⬍.05

NA/¶/NA

12.2/4.2 (1.2)/⬍.001

Abbreviations: ␤, ␤ coefficient; CI, confidence interval; NA, not applicable; OR, odds ratio; (R), reference.
*Boldfaced values indicate statistical significance.
†Maximum sample size; sample size varied because of missing data.
‡Regression models adjusted for age, Tanner stage, race/ethnicity, and region of residence (Northeast, South, Midwest, and West).
§Linear regression estimate (standard error) and P value. Regression models adjusted for age, Tanner stage, race/ethnicity, and region of residence (Northeast,
South, Midwest, and West).
㛳Restricted to adolescents who reported smoking in the past year.
¶Insufficient data, that is, estimates are not reported in the table when 5 or fewer study participants provided data for variable.

tional Longitudinal Study of Adolescent Health, Russell
et al12 found elevated tobacco use among males and females with attractions to both sexes, but not among males
and females with only same-sex attractions, compared
with youth with only other-sex attractions. Among boys
in our sample, we found MH, but not GB, males to re-

port elevated rates of tobacco use. Further study is needed
to understand what factors may be protecting GB boys
in our cohort from tobacco use in a way not experienced by MH boys and girls and LB girls.
Our findings add to the literature in several important ways. Our study was novel in that we were able to
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examine a number of factors that have been proposed
to explain why sexual orientation is associated with
tobacco use. Interestingly, we found that in crosssectional analyses, sexual-orientation group disparities
in tobacco use persist even when accounting for multiple factors thought to underlie differences in tobacco
use. Disparities in tobacco use observed in models controlling for sociodemographic factors were diminished
only slightly when considering hypothesized psychosocial determinants of sexual-orientation group differences. Depressive symptoms, self-esteem, dieting, weight
concerns, and father’s, mother’s, and sibling’s smoking
habits accounted for little of the additional variance in
tobacco-related outcomes when added to sociodemographic models. Our findings can be interpreted in at least
2 ways. One, the tested psychosocial factors may explain little of the sexual-orientation group disparities in
tobacco use and dependence and other unmeasured factors are contributing to sexual-orientation group differences. Consistent with our results, Gruskin et al5 found
in a large study of adult women that when controlling
for educational level, race/ethnicity, stress, and depressive symptoms in multivariate models, LB women ages
20 to 34 years were more than 3 times more likely to
smoke tobacco compared with heterosexual women. Two,
the tested psychosocial factors may be important, but they
may have their greatest effect on risk at ages younger than
those observed in our analyses.
Researchers examining advertising and product promotion practices of the tobacco industry report concentrated targeted marketing to LGB communities and have
proposed that this may contribute to elevated smoking
rates among sexual minority youth.18-20 In our study, we
were able to measure participants’ receptivity to tobacco promotional items and found that MH girls were
60% more likely than heterosexual girls to say they were
willing to use merchandise branded with cigarette logos.
Lesbian/bisexual girls and MH boys showed a similar trend
but the differences were marginal (P⬍.10).
To our knowledge, our study identified for the first
time adolescent girls and boys who describe themselves
as MH as a group at elevated risk for tobacco use and dependence. Prior research has not explored the unique experience of these adolescents, which in our cohort made
up 6% of girls and 4% of boys. They may feel isolated
from their heterosexual peers because of having samesex feelings in a stigmatizing environment, which could
have negative psychosocial consequences making them
more vulnerable to tobacco use. More research will be
needed to understand who these adolescents are and what
is contributing to their elevated risk.
We were able to explore the sociodemographic characteristics and tobacco use and dependence patterns of
adolescents who were unsure of their sexual orientation
and who skipped the sexual-orientation item. We found
girls and boys describing themselves as unsure of their
sexual orientation were the youngest, least advanced in
maturational stage, and bore little resemblance to LGB
respondents on tobacco outcome variables. These findings suggest that young people in early and middle adolescence who describe themselves as unsure of their sexual
orientation or who skip survey questions on sexual ori-

What This Study Adds
Tobacco use and sexual-orientation group disparities in
health are areas of priority public health concern for the
health of adolescents. This study reports the results of
quantitative analyses examining sexual-orientation group
disparities in tobacco use and addiction in the GUTS, a
longitudinal cohort study of more than 16000 adolescents. Our analyses documented elevated rates of tobacco use among LB girls compared with heterosexual
girls, but lower tobacco dependence scores in GB boys
compared with heterosexual boys. We also found elevated rates of tobacco use among adolescents with attractions to both sexes who describe their orientation as
MH, a group making up 5% of our cohort. In multivariate models, we found sexual-orientation group disparities in tobacco use persisted even when controlling for
multiple sociodemographic and psychosocial factors.

entation are not primarily made up of LGB adolescents
who chose not to disclose their orientation. Our findings are consistent with other studies.11,12
This study has several limitations. The GUTS cohort is not a random sample of all US adolescents, and
participants are children of nurses. As a result, generalizability may be limited, but confounding by socioeconomic status may also be reduced. Importantly, however, GUTS participants were not enrolled on the basis
of sexual orientation, which effectively eliminates the type
of enrollment bias that affects samples drawn from LGB
organizations, service centers, social events, or other gatherings. Analyses reported in this article are crosssectional, limiting our ability to make causal inference.
The number of adolescents of color participating in
the GUTS cohort is small, and, as a result, we did not have
adequate statistical power to assess racial/ethnic differences within sexual-orientation groups. For this reason,
results may not be generalizable to adolescents of color.
In addition, because of the small sample size in each of
the subcategories bisexual, mostly homosexual, and completely homosexual, we had to combine information across
these groups into a single orientation category (LGB).
CONCLUSIONS

Our study identified MH adolescents of both sexes and
LB girls at heightened risk for tobacco use and dependence. Sexual-orientation group disparities persisted even
when accounting for multiple factors that have been proposed to explain differences in tobacco use and dependence. Prospective research is needed to understand the
determinants of sexual-orientation group disparities.
The high prevalence of tobacco use and high level
of tobacco dependence among LB girls is concerning. Almost 40% of the LB girls reported smoking at least weekly
compared with only 6% of heterosexual girls in our study.
A recent longitudinal study of early adolescent tobacco
use suggests that symptoms of dependence appear early
in the process of adoption of smoking tobacco, with over
half of the adolescents in the study experiencing symptoms of dependence by the time they were smoking as
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little as 2 cigarettes per week.46 DiFranza et al46 also found
that adolescents who reported any of the 11 symptoms
of dependence under study, compared with those without symptoms of dependence, had 44 times the odds of
being current smokers by the end of the 30-month study.
Given the frequency of smoking and the comparatively
high scores on the dependence index, it is unlikely that
LB girls in our study are simply experimental or casual
tobacco smokers. Our findings indicate that these girls
are likely to be addicted to tobacco or are quickly moving toward addiction. The development and dissemination of effective tobacco prevention and cessation initiatives for LB adolescent girls and women is both urgent
and imperative.
Accepted for publication October 16, 2003.
This study was funded by the Lesbian Health Fund of the
Gay and Lesbian Medical Association, San Francisco; the Robert Wood Johnson Foundation, Princeton, NJ; and grants
DK46834 and HL03533 from the National Institutes of Health,
Bethesda, Md. Dr Austin is supported by the US Maternal and
Child Health Bureau’s Leadership Education in Adolescent
Health Project grant 6T71-MC00009-11-01, Rockville, Md.
Dr Frazier and Ms Fisher are supported by a grant from the
Massachusetts Department of Public Health, Boston.
We thank S. Jean Emans, MD, the GUTS investigators
and the thousands of young people participating in GUTS.
Corresponding author: S. Bryn Austin, ScD, Division of
Adolescent Medicine, Children’s Hospital, 300 Longwood Ave,
Boston, MA 02115 (e-mail: bryn.austin@tch.harvard.edu).
REFERENCES
1. Gay and Lesbian Medical Association and Lesbian, Gay, Bisexual, and Transgender Health Experts. Healthy People 2010 Companion Document for Lesbian,
Gay, Bisexual, and Transgender (LGBT) Health. San Francisco, Calif: Gay and Lesbian Medical Association; 2001.
2. Ryan H, Wortley PM, Easton A, Pederson L, Greenwood G. Smoking among lesbians, gays, and bisexuals. Am J Prev Med. 2001;21:142-149.
3. Aaron DJ, Markovic N, Danielson ME, Honnold JA, Janosky JE, Schmidt NJ. Behavioral risk factors for disease and preventive health practices among lesbians. Am J Public Health. 2001;91:972-975.
4. Cochran SD, Mays VM, Bowen D, et al. Cancer-related risk indicators and preventive screening behaviors among lesbians and bisexual women. Am J Public
Health. 2001;91:591-597.
5. Gruskin E, Hart S, Gordon N, Ackerson L. Patterns of cigarette smoking and alcohol use among lesbians and bisexual women enrolled in a large health maintenance organization. Am J Public Health. 2001;91:976-979.
6. Valanis BG, Bowen DJ, Bassford T, Whitlock E, Charney P, Carter RA. Sexual
orientation and health: comparisons in the Women’s Health Initiative sample. Arch
Fam Med. 2000;9:843-853.
7. Stall RD, Greenwood GL, Acree M, Paul J, Coates TJ. Cigarette smoking among
gay and bisexual men. Am J Public Health. 1999;89:1875-1878.
8. Rosario M, Hunger J, Gwadz M. Exploration of substance use among lesbian, gay,
and bisexual youth: prevalence and correlates. J Adolesc Res. 1997;12:454-476.
9. Remafedi G. Adolescent homosexuality. Pediatrics. 1987;79:331-337.
10. Faulkner AH, Cranston K. Correlates of same-sex sexual behavior in a random
sample of Massachusetts high school students. Am J Public Health. 1998;88:
262-266.
11. Garofalo R, Wolf RC, Kessel S, Palfrey SJ, DuRant RH. The association between
health risk behaviors and sexual orientation among a school-based sample of
adolescents. Pediatrics. 1998;101:895-902.
12. Russell ST, Driscoll AK, Truong N. Adolescent same-sex romantic attractions
and relationships. Am J Public Health. 2002;92:198-202.
13. Anhalt K, Morris TL. Developmental and adjustment issues of gay, lesbian, and
bisexual adolescents. Clin Child Fam Psychol Rev. 1998;1:215-230.

14. Huwiler S, Remafedi G. Adolescent homosexuality. Adv Pediatr. 1998;45:107144.
15. Institute of Medicine. Lesbian Health: Current Assessment and Directions for the
Future. Washington DC: National Academy Press; 1999.
16. Lock J, Steiner H. Gay, lesbian, and bisexual youth risks for emotional, physical,
and social problems. J Am Acad Child Adolesc Psychiatry. 1999;38:297-304.
17. Wells SA. The health beliefs, values, and practices of gay adolescents. Clin Nurse
Spec. 1999;13:69-73.
18. Washington HA. Burning love. Am J Public Health. 2002;92:1086-1095.
19. Engardio J. Smoking gun: tobacco industry documents expose an R. J. Reynolds marketing plan targeting S. F. gays and homeless people: its name:
Project SCUM. San Francisco Weekly. May 2, 2001. Available at: http://www
.sfweekly.com/issues/2001-05-02/bayview.html/1/index/html. Accessed September 2, 2003..
20. Goebel K. Lesbians and gays face tobacco targeting. Tobacco Control. 1994;3:
65-67.
21. Lewis PC, Harrell JS, Bradley C, Deng S. Cigarette use in adolescents: the Cardiovascular Health in Children and Youth Study. Res Nurs Health. 2001;24:27-37.
22. Tyas SL, Pederson LL. Psychosocial factors related to adolescent smoking: a
critical review of the literature. Tobacco Control. 1998;7:409-420.
23. Griesler PC, Kandel DB, Davies M. Ethnic differences in predictors of initiation
and persistence of adolescent cigarette smoking in the National Longitudinal Survey of Youth. Nicotine Tob Res. 2002;4:79-93.
24. Harrell JS, Bangdiwala SI, Deng S, Webb JP, Bradley C. Smoking initiation in
youth: the roles of gender, race, socioeconomics, and developmental status.
J Adolesc Health. 1998;23:271-279.
25. Bauman KE, Foshee VA, Linzer MA, Koch GG. Effect of parental smoking classification on the association between parental and adolescent smoking. Addict
Behav. 1990;15:413-422.
26. Murphy TM, Price CJ. The influence of self-esteem, parental smoking, and living in a tobacco production region on adolescent smoking behaviors. J Sch Health.
1988;58:401-405.
27. McMahon RJ. Child and adolescent psychopathology as risk factors for subsequent tobacco use. Nicotine Tob Res. 1999;1(suppl 2):S45-S50.
28. Austin SB, Gortmaker SL. Dieting and smoking initiation in early adolescent girls
and boys: a prospective study. Am J Public Health. 2001;91:446-450.
29. Tomeo CA, Field AE, Berkey CS, Colditz GA, Frazier AL. Weight concerns, weight
control beahaviors, and smoking initiation. Pediatrics. 1999;104:918-924.
30. French SA, Perry CL, Leon GR, Fulkerson JA. Weight concerns, dieting behavior, and smoking initiation among adolescents: a prospective study. Am J Public Health. 1994;84:1818-1820.
31. Biener L, Siegel M. Tobacco marketing and adolescent smoking: more support
for a causal inference. Am J Public Health. 2000;90:407-411.
32. Pierce JP, Choi WS, Gilpin EA, Farkas AJ, Berry CC. Tobacco industry promotion of cigarettes and adolescent smoking. JAMA. 1998;279:511-515.
33. Frazier AL, Fisher L, Camargo CA, Tomeo C, Colditz G. Association of adolescent
cigar use with other high-risk behaviors. Pediatrics [serial online]. 2000;106:
E26. Available at: http://www.pediatrics.org. Accessed September 2, 2003.
34. Field AE, Camargo CA Jr, Taylor CB, et al. Overweight, weight concerns, and bulimic behaviors among girls and boys. J Am Acad Child Adolesc Psychiatry. 1999;
38:754-760.
35. Solomon CG, Willett WC, Carey VJ, et al. A prospective study of pregravid determinants of gestational diabetes mellitus. JAMA. 1997;278:1078-1083.
36. Field AE, Camargo CA Jr, Taylor CB, Berkey CS, Colditz GA. Relation of peer and
media influences to the development of purging behaviors among preadolescent and adolescent girls. Arch Pediatr Adolesc Med. 1999;153:1184-1189.
37. Remafedi G, Resnick M, Blum R, Harris L. Demography of sexual orientation in
adolescents. Pediatrics. 1992;89(pt 2):714-721.
38. Massachusetts Department of Education/Bureau of Student Development and
Health. 1992 Youth Risk Behavior Survey. Malden: Massachusetts Department
of Education; 1993.
39. Pierce J, Evans N, Farkas A, et al. Tobacco Use in California: An Evaluation of the
Tobacco Control Program. La Jolla: University of California, San Diego; 1994.
40. Rojas NL, Killen JD, Haydel KF, Robinson TN. Nicotine dependence among adolescent smokers. Arch Pediatr Adolesc Med. 1998;152:151-156.
41. Morris N, Udry J. Validation of a self-administered instrument to assess stage
of adolescent development. J Youth Adolesc. 1980;9:271-280.
42. Shisslak CM, Renger R, Sharpe T, et al. Development and evaluation of the
McKnight Risk Factor Survey for assessing potential risk and protective factors
for disordered eating in preadolescent and adolescent girls. Int J Eat Disord. 1999;
25:195-214.
43. Harter S. Manual for Self-Perception for Children. Denver, Colo: University of
Denver; 1985.
44. SAS Institute Inc. SAS. Version 8.1. Cary, NC: SAS Institute Inc; 1999.
45. Liang K-Y, Zeger SL. Longitudinal data analysis using generalized linear models. Biometrika. 1986 1986;73:13-22.
46. DiFranza JR, Savageau JA, Rigotti NA, et al. Development of symptoms of tobacco dependence in youths: 30 month follow up data from the DANDY study.
Tobacco Control. 2002;11:228-235.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 158, APR 2004
322

WWW.ARCHPEDIATRICS.COM

Downloaded from www.archpediatrics.com at CDC-Information Center, on September 28, 2006
©2004 American Medical Association. All rights reserved.

