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several challenges in interpreting the fi ndings in this area. 
Many studies do not adequately account for key confound-
ers that are associated with both obesity and sexual risk-
taking (e.g., race, environmental characteristics). Moreover, 
most examine sexual risk behaviors individually despite 
the reality that such behaviors often co-occur, which con-
fers greater risks for adverse sexual health outcomes.16 
Understanding how patterns of risk behaviors vary among 
adolescents of differing weight profi les is important for 
potentially informing prevention and intervention efforts.

Existing studies are also limited by their focus on 
 physical measures of weight;11,13 they ignore the body of 
evidence demonstrating that psychosocial measures of 
weight, such as body image and weight perception, are also 
associated with health risk behaviors,17 including sexual 
ones. Few studies have explored the relationship between 
 psychosocial weight constructs and sexual behaviors, or 
attempted to disentangle the relationship between objective 
and subjective measures of weight among adolescents.15,18 
This is problematic because the associations between 
weight, norms for physical attraction and sexual behav-
iors appear to involve a complex and poorly understood 
interplay between objective and subjective  dimensions of 
weight.15,18

The prevalence of obesity among U.S. children has been 
increasing for decades.1,2 Between 1963 and 2010, the obe-
sity rate among youth aged 12–19 increased from 5% to 
34%.2,3 This high rate is of concern because obesity dur-
ing childhood has a high likelihood of persisting into and 
through adulthood, and because obese children, like obese 
adults, are at increased risk for short- and long-term health 
consequences.4,5 For these reasons, childhood obesity is a 
major focus of public health efforts.

In addition to physical health consequences, childhood 
obesity has been linked to negative psychosocial conse-
quences.6,7 Obese adolescents are often socially marginal-
ized, bullied and victimized by peers.8,9 They are less likely 
than nonobese adolescents to report close friendships—a 
developmental prerequisite for developing romantic rela-
tionships—and report fewer dating and sexual experi-
ences.10–13 Although most studies have been conducted 
among college and adult women, those that have used 
adolescent samples have also shown a correlation between 
obesity and a delay in the occurrence of adolescents’ fi rst 
romantic and sexual relationships, with larger effects 
among females than among males.12,14,15

A related area of research has examined links between 
childhood obesity and sexual risk behaviors, and there are 
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 closeness that is not available to them via dating relation-
ships. In this context, they may be less willing to negotiate 
safer sex behaviors for fear of losing a partner, and so may 
be more likely to engage in sexually risky behaviors.

In light of the existing research, economic rationality the-
ory suggests that obese females, regardless of sexual experi-
ence, may have limited social skills for navigating intimate 
relationships, and may therefore be involved in relation-
ships that are qualitatively different from those of their 
nonobese peers.18 However, the limited research regarding 
the role of perceived weight leaves us with an incomplete 
understanding of the relationships between cultural norms, 
social skills, and dating and sexual behavior.

METHODS
Integrative data analysis was performed using cross- 
sectional data from the baseline assessments of the National 
Longitudinal Study of Adolescent Health (Add Health) and 
the National Longitudinal Survey of Youth 1997 (NLSY97) 
cohort. These large, nationally representative data sets were 
designed to study the health behaviors of U.S. adolescents 
as they transitioned from adolescence to adulthood. The 
current analysis was approved by the institutional review 
board at the University of Pittsburgh.

Data
The Add Health cohort of 20,745 adolescents in grades 
7–12 during the 1994–1995 school year was selected via 
probability sampling to be representative of U.S. adoles-
cents attending high school. Baseline data were collected 
via in-home interviews, and follow-up assessments were 
conducted in 1996, 2001–2002 and 2008. NLSY97 is a 
population-based, nationally representative survey of 8,984 
youth aged 12–16 in 1997 who were attending school or 
not in school; follow-up interviews were conducted annu-
ally through 2012.

The current analysis includes baseline data from both 
data sets from participants who provided valid responses 
to weight and height measures, sexual behavior items and a 
single item assessing weight perception. Both surveys used 
computer-assisted interviewing technology to collect data, 
as well as a self-interview module for the collection of sensi-
tive information, such as sexual health history. For the Add 
Health data set, individuals who were missing responses 
for certain measures were excluded: 584 for height and 
weight, 10 for weight perception, 2,543 for sexual behav-
ior and two for gender. Exclusions were also made for the 
NLSY97 data set: 460 for height and weight, 14 for weight 
perception, 684 for sexual behavior and 74 for nonresolv-
able inconsistencies in reported sexual behavior. The fi nal 
sample sizes were 17,606 for Add Health and 7,752 for 
NLSY97, yielding a total sample of 25,358.

Measures
•Sexual behaviors. Six measures of sexual behavior that 
were common to both data sets were used in this analy-
sis: whether participants had ever had penile-vaginal 

The goal of the current study was to expand our under-
standing of the complex correlations between obesity, 
perceived weight and sexual risk behaviors among adoles-
cents. We used cluster analysis to identify distinct groups of 
adolescents on the basis of self-reported patterns of sexual 
risk behaviors. Associations among obesity (as measured 
by body mass index, or BMI), weight perception and gen-
der were then explored. The guiding hypothesis was that 
both BMI and weight perception would be positively cor-
related with the riskiness of sexual behavior patterns and 
that the correlations would be signifi cant for females, but 
not males.

BACKGROUND
The conceptual framework that has guided much of the 
research linking adolescent obesity and sexual risk behavior 
is predicated on economic rationality theory.19 Adolescent 
dating and sexual activity is thought of as a series of ratio-
nal choices by individuals bargaining for relationships in 
a marketplace. In this marketplace, individuals seek to 
maximize their social capital, which is based on appear-
ance and reputation. Physical appearance is presumed to 
refl ect an individual’s attractiveness, and weight serves as a 
proxy for appearance. Reputation refl ects the esteem indi-
viduals derive from their peers. Dating an attractive per-
son improves an individual’s reputation, while dating a less 
attractive person has the opposite effect. It may therefore 
be more advantageous to remain unmatched than to date 
someone considered unattractive and so jeopardize one’s 
reputation. An individual’s reputation is thought to be most 
affected by having sexual partners who are visible to peers, 
and less affected by having partners who can be more easily 
hidden. The fi ndings that obese adolescents are less likely 
than nonobese adolescents to have ever had sex,12,13 and 
report fewer dating and sexual partners than others,12,13,19 
are thought to be consistent with this theory.

Studies that have compared the behaviors of obese and 
nonobese adolescents who were sexually experienced 
(rather than comparing adolescents of various weight pro-
fi les regardless of sexual history) found that obesity was 
positively associated with risk behaviors. Compared with 
nonobese sexually experienced females, their obese coun-
terparts reported earlier sexual initiation, a larger number 
of casual and lifetime partners, more concurrent partners, 
older partners, a greater frequency of alcohol use at last 
intercourse and lower rates of condom use.15,18,20–23

Economic rationality theory also contends that the repu-
tational effects of being sexually active differ for adolescent 
males and females. Males gain status by being sexually 
active and having more sexual partners, while the opposite 
is true for females. Obese females face additional challenges 
because cultural norms favor a thin beauty ideal, and hence 
these individuals are stigmatized as less attractive and 
have fewer dating opportunities. In response to the devel-
opmentally normal social and biological motivations to 
form romantic relationships, obese females may engage in 
sexual relationships as a way of developing the emotional 
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between weight and sexual risk behavior on the basis of 
these characteristics.15 Because the proportion of respon-
dents who identifi ed as Asian, American Indian or multira-
cial was small, we categorized race and ethnicity as white, 
black, Hispanic or other.

Parental education, which is a marker of socioeconomic 
status, has been noted to be inversely associated with the 
timing of sexual initiation.25 In both data sets, this measure 
was recorded as the highest grade completed by an adoles-
cent’s resident mother or father.

Family structure captures the potential for parental 
supervision, which is negatively associated with the risk 
of adolescents’ engagement in sexual risk behaviors.25–30 
For example, the presence of more than one parental fi g-
ure in a home may increase the supervision of adolescents’ 
free time and the opportunities to talk about sexual and 
reproductive health issues, thereby reducing their risk 
behaviors.31 We used family structure, rather than paren-
tal supervision, because the former item was available and 
was measured similarly in both data sets. In Add Health, 
participants were asked the number of individuals in the 
household, whether each was male or female, and the rela-
tionship of each to the adolescent. In NLSY97, participants 
were asked whe ther they live with their mother or a mother 
fi gure; whether they live with their father or a father fi g-
ure; and whether each was a biological parent, stepparent, 
adoptive parent, foster parent, an individual who was dat-
ing a parent or some other unrelated parental fi gure. For 
each data set, a family structure variable was created with 
four categories: living with two biological parents, with at 
least one stepparent, with a single parent or in another fam-
ily type (including splitting time between two households).

Religiosity has been found to be correlated with adoles-
cents’ decision to be sexually abstinent.32 Furthermore, 
greater religiosity and more frequent church attendance 
among adolescents have been associated with decreased 
sexual risk behavior, including having a lower number of 
sex partners and later age at fi rst coitus.33 Participants were 
asked how often they attended a place of worship; response 
options ranged from “never” to “once a week or more.” 
Attendance at religious services was included as a marker 
of religiosity, because this item was measured similarly in 
the two data sets.*

Analysis
All analyses were conducted using Stata version 12.1. 
Descriptive analysis was performed to determine frequen-
cies for categorical variables and means (or medians) for 
continuous variables separately for each data set.

We used a multistep process to identify clusters of sex-
ual behavior. The fi rst cluster was determined a priori and 
included only respondents who denied having ever had 
penile-vaginal intercourse.16 Cluster analysis was then 

 intercourse, participants’ age at fi rst sexual intercourse, 
whether birth control was used at fi rst intercourse, whether 
birth control was used in the past 12 months or at most 
recent intercourse, which birth control method was used 
most often in the past 12 months (hormonal, condom, 
other) and participants’ lifetime number of sexual partners. 
In Add Health, the sexual history items were asked of all 
participants at baseline. In NLSY97, these items were asked 
only of respondents aged 14 or older at baseline. Because 
40% of NLSY respondents were not old enough to be asked 
about their sexual history at Wave 1, and because 15% of 
respondents ultimately reported having had intercourse 
prior to age 13, we used age at fi rst intercourse provided 
in the fi rst wave at which a participant’s sexual history was 
assessed.

To further assess the validity of the cluster analysis, we 
examined the distribution of seven additional sexual risk 
behaviors that were included only in Add Health. The fi rst 
item asked, “Did you get into a sexual situation that you 
later regretted because you had been drinking?” Response 
options were “never,” “once,” “twice,” “3–4 times,” and “5 
or more.” The other six items were dichotomous: “The fi rst 
time you had sexual intercourse, had you been drinking 
alcohol?”; “Were you drunk when you had sexual inter-
course for the fi rst time?”; “The most recent time you 
had sexual intercourse, had you been drinking alcohol?”; 
“Were you drunk when you had sexual intercourse most 
recently?”; “The fi rst time you had sexual intercourse, had 
you been using drugs?”; and “The most recent time you 
had sexual intercourse, had you been using drugs?”
•Body mass index. In both data sets, BMI was calculated 
from self-reported height and weight, using the age- and 
sex-adjusted standard set by the Centers for Disease 
Control and Prevention.24 Participants were classifi ed as 
underweight if their BMI was below the fi fth percentile; 
as normal-weight if it was at or above the fi fth but below 
the 85th percentile; as overweight if it was greater than or 
equal to the 85th percentile, but less than the 95th per-
centile; and as obese if it was at or above the 95th per-
centile. To allow comparison with other studies, BMI data 
are reported using the adult BMI categories. Prior to mak-
ing this decision, we performed a sensitivity analysis using 
both the pediatric and the adult BMI defi nitions; the fi nd-
ings were identical.
•Weight perception. In both data sets, respondents were 
asked to indicate how they perceived their weight. Response 
options were “very underweight,” “slightly underweight,” 
“about right,” “slightly overweight” and “very overweight.” 
Because fewer than 5% considered themselves very under-
weight or very overweight, responses were collapsed into 
three categories: underweight, about the right weight and 
overweight.
•Covariates. Many possible individual and family char-
acteristics could have been studied; only those that were 
measured similarly in the two data sets were included.

We included age, sex, and race and ethnicity, as prior 
studies have found variations in the strength of associations 

*Because of data loss that occurred when the contracted data use period 

ended, univariate fi ndings are not presented for family structure or atten-

dance at religious services.
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heterogeneity. We performed a stratifi ed analysis by gen-
der, because research has consistently shown a stronger 
relationship between obesity and sexual risk-taking among 
females than among males.9,11–15,19,22,35–37 The analyses dem-
onstrated differences by gender; thus, only the gender-
stratifi ed results are presented. We fi rst ran models without 
the weight perception measure, and then added this vari-
able to assess its effect on the odds ratios. To adjust for 
differences between data sets, regression models included a 
fi xed effect denoting which sample participants came from. 
Since both data sets oversampled racial and ethnic minori-
ties, the models included this variable as a covariate. All 
models calculated robust standard errors.

Despite the large overall samples in the individual data 
sets, some models could not be run because of the small 
sizes of some clusters or subsamples (e.g., some racial or 
ethnic groups). To address this, we combined the data sets 
using integrative data analysis. This technique has several 
advantages over analyses performed on data sets separately. 
Of note for the current analyses, it allows formal testing of 
fi ndings replicated across independent studies by modeling 
between-study heterogeneity; increases the frequency of low-
prevalence outcomes; increases statistical power; increases 
overall sample heterogeneity and, therefore, generalizabil-
ity; and accounts for heterogeneity due to the differences in 
enrollment years and sample age ranges.38 Moreover, with the 
larger sample, the pooled data set provided greater stability of 
model estimations, reduced the infl uence of extreme obser-
vations and allowed the fi tting of more complicated models 
than would have been possible with the individual data sets.

RESULTS
Sample Characteristics
Participants in the Add Health data set were older than 
those in the NLSY97 sample (mean age, 16.1 vs. 14.9—
Table 1), and were more likely to be female (52% vs. 50%). 
Add Health respondents were less likely than NLSY97 
respondents to be black or Hispanic (38% vs. 46%), and 
were more likely to have parents with postsecondary edu-
cation (58% vs. 52%). In addition, Add Health participants 
had a higher average BMI than did NLSY97 participants 
(22.5 vs. 21.9), although the mean for both samples was 
in the normal range. Moreover, respondents in the Add 
Health data set were less likely than those in the NLSY97 
one to perceive themselves as being about the right weight 
(52% vs. 57%), and were more likely to perceive them-
selves as overweight (31% vs. 27%).

Compared with NLSY97 participants, Add Health par-
ticipants were more likely to be sexually experienced (37% 
vs. 24%—not shown), had a higher mean age at fi rst inter-
course (15.0 vs. 13.8) and were less likely to have used 
birth control at sexual initiation (64% vs. 77%), as well 
as in the past year or at most recent intercourse (65% vs. 
78%). When asked which contraceptive they had used 
most in the last year, Add Health respondents were more 
likely than NLSY97 respondents to identify a hormonal 
method (34% vs. 13%) and less likely to identify condoms 

performed in each data set with the remaining fi ve sexual 
behaviors, using the hierarchical agglomerative method 
with Gower’s similarity measure, which allows modeling of 
continuous and categorical variables that may be normally 
or nonnormally distributed.34 With this approach, statisti-
cal algorithms are used to identify individuals with similar 
patterns of sexual behaviors, who are sequentially grouped 
until all individuals within the data set have been assigned 
to a group, called a cluster. In both data sets, a four-cluster 
solution yielded the best fi t. A similar distribution of indi-
viduals by sexual behavior was seen across clusters in each 
data set. Using bivariate analysis, we qualitatively compared 
distributions by sexual behavior within clusters, and the 
fi ve clusters (including the one consisting of youth who had 
not had intercourse) were then arranged in order of increas-
ingly risky behavior, as determined by consensus among the 
study team. The demographic and sexual behavior charac-
teristics of each cluster were compared using chi-square 
analysis or analysis of variance, as appropriate.

Ordinal logistic regression was performed on each data 
set to examine the association between BMI and mem-
bership in an increasingly risky sexual behavior cluster. 
Covariates with a signifi cant univariate relationship with 
the outcome (p<.05) were entered into a multivariate 
model. Respondents who listed their race or ethnicity as 
“other” were excluded because of their small number and 

TABLE 1. Selected characteristics of adolescent respondents to the 1997 National 
Longitudinal Survey of Youth (NLSY97) and the 1994–1995 National Longitudinal 
Study of Adolescent Health (Add Health)

Characteristic NLSY97 Add Health

Demographic (N=7,752) (N=17,606)
Mean age (SD) 14.9 (1.4) 16.1 (1.7)
Gender

Female 50 52
Male 50 48

Race/ethnicity
White 51 54
Black 25 21
Hispanic 21 17
Other   4   9

Parent education level†
<high school 17 13
High school/GED 31 29
>high school 52 58

Mean BMI (SD) 21.9 (4.3) 22.5 (4.4)
Weight perception

Underweight 16 17
About right 57 52
Overweight 27 31

Sexual behavior‡ (N=1,860)§ (N=6,497)
Mean age at fi rst intercourse (SD) 13.8 (1.7) 15.0 (2.1)
Used birth control at fi rst intercourse†† 77 64
Used birth control in last year/at most recent intercourse 78 65
Birth control used most in last year

Hormonal 13 34
Condom 83 63
Other 5   3

Median no. of sexual partners (interquartile range)‡‡    3 (2–5)    4 (2–7)

†Responses were missing for 7% of the NLSY sample and 6% of the Add Health sample. ‡Among individuals 
who had had sexual intercourse. §Among individuals aged 14 or older. ††Responses were missing for 1% 
of the NLSY sample and 12% of the Add Health sample. ‡‡Responses were missing for 19% of the NLSY 
sample and 42% of the Add Health sample. Notes: Differences between data sets are all signifi cant at p<.001. 
SD=standard deviation. Unless noted otherwise, fi gures are percentages. Percentages may not add to 100 
because of rounding.



Volume 48, Number 3, September 2016 133

group, consisted of participants who initiated sex at a rela-
tively early age and reported no use of birth control at fi rst 
or most recent intercourse.

Notably, the sexual behavior profi les of the two lower 
risk clusters were not universally “low-risk,” while the 
profi les of the higher risk clusters included some low-
risk behaviors. For example, patterns of birth control use 
in the past year or at last intercourse were mixed across 
 clusters. None of the members of one low-risk cluster 
(cluster 3) and one high-risk cluster (cluster 5) reported 
using any method in the past year or at most recent inter-
course, while all  members of the other low-risk cluster and 
high-risk  cluster did. Moreover, the types of contracep-
tives used varied among members of these last two groups. 
Compared with those in the high-risk cluster, those in the 
low-risk cluster were more likely to report using condoms 
(70% vs. 60%) and less likely to report using hormonal 
methods (26% vs. 37%).

Despite the variability across clusters in the reporting of 
sexual risk behaviors, the appropriateness of the cluster 

(63% vs. 83%). Finally, Add Health participants had had a 
higher median number of sexual partners (four vs. three).

Bivariate Diff erences Among Clusters
•Sexual behavior. Cluster 1 contained the largest propor-
tion of the sample (67%) and comprised participants who 
reported never having had sexual intercourse (Table 2). 
Cluster 2 (19% of the sample) was at relatively low risk 
because its members began having intercourse at a rela-
tively late age and had all used birth control at fi rst inter-
course and in the last year or at most recent sex. Cluster 3 
(4% of the sample) was considered to be fairly low risk 
because members reported the highest mean age at fi rst 
intercourse and had all used birth control at fi rst sex; how-
ever, this group was also characterized by nonuse of birth 
control at most recent sex or in the past year. Cluster 4 (5% 
of the sample) was considered one of the higher risk groups 
because members had the earliest age at fi rst intercourse 
and had not used birth control at fi rst intercourse. Cluster 5 
(6% of the sample), which represented the highest risk 

TABLE 2. Selected characteristics of adolescents, by sexual risk behavior cluster

Characteristic Cluster 1
(N=17,001)

Cluster 2
(N=4,701)

Cluster 3
(N=966)

Cluster 4
(N=1,294)

Cluster 5
(N=1,396)

Sexual behaviors used in cluster analysis
Mean age at fi rst intercourse (SD)*** na 14.8 (2.0) 15.0 (1.8) 14.2 (2.4) 14.6 (2.3)
Used birth control at fi rst intercourse*** na 100 100 0 0
Used birth control in last year/at most recent intercourse*** na 100 0 100 0
Birth control used most in last year***,†

Hormonal na 26 na 37 na
Condom na 70 na 60 na
Other na 4 na 3 na

Median no. of sexual partners (interquartile range)*** na 3 (2–5) 4 (2–7) 4 (2–8)  4 (2–8)

Additional high-risk behaviors (Add Health only)
Regret sexual situation because of alcohol use*** 6 20  24 28 29
Drinking at fi rst intercourse*** na 10  12 14 15
Drunk at fi rst intercourse*** na 40  52 59 60
Drinking at most recent intercourse*,‡ na 11  11 13 15
Drunk at most recent intercourse‡ na 49  55 43 53
Drug use at fi rst intercourse* na 7  6 9 10
Drug use at most recent intercourse‡ na 10  12 13 14

Demographic
Mean age (SD)*** 15.3 (1.6) 16.5 (1.6)  17.0 (1.4) 16.8 (1.5) 16.7 (1.5)
Sex

Female*** 52 49 59 48 52
Male 48 51  41 52 48

Race/ethnicity***
White 56 50  46 45 44
Black 18 31  29 32 24
Hispanic 18 15  18 18 23
Other 8 4  7 6 8

Parent education level***,§
<high school 13 15  18 18 21
High school/GED 28 33  33 31 37
>high school 59 52  50 51 42

Mean BMI (SD)*** 22.1 (4.4) 22.7 (4.1)  23.1 (4.2) 23.0 (4.2) 23.0 (4.2)
Weight*** 

Underweight 4 3  4 3 3
Normal-weight 72 75  73 73 72
Overweight 13 14  14 15 16
Obese 11 8  10 9 9

Weight perception***
Underweight 17 16  17 19 18
About right 53 56  51 52 49
Overweight 30 28  32 29 33

*p<.05. ***p<.001. †Responses were provided by 99.8% of cluster 2 and 99.9% of cluster 4 individuals. ‡Asked only of individuals who reported having had sex more 
than once. §Most participants responded to this item: 95% in cluster 1, 93% in cluster 2, 90% in cluster 3, 92% in cluster 4 and 90% in cluster 5. Notes: SD=standard 
deviation. na=not applicable. Unless noted otherwise, fi gures are percentages. Percentages may not add to 100 because of rounding.
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(Table 3). Compared with white adolescents, blacks were 
more likely to be represented in higher risk clusters, and 
we found greater differentials among males than among 
females (odds ratios, 2.6 and 1.4, respectively). Hispanic 
males were more likely, while Hispanic females were less 
likely, than their white counterparts to be represented in 
higher risk clusters (1.4 and 0.8, respectively).

Similarly, BMI was associated with cluster membership, 
but results differed by gender. Being overweight, rather 
than normal-weight, was associated with an increased 
likelihood of males’ being in a higher risk cluster (odds 
ratio, 1.2), but was not signifi cant for females. Being under-
weight or obese was associated with a reduced likelihood 
of being in a higher risk cluster for males (0.5 and 0.8, 
respectively), while only being obese was associated with 
reduced risk for females (0.8).

When weight perception was added to the models, the 
likelihood of being in a higher risk cluster further increased 
for overweight males (odds ratio, 1.3), while being over-
weight remained nonsignifi cant for females. Among 
males, the association with being underweight was nearly 
unchanged (0.5), and the association with obesity disap-
peared. Finally, the likelihood of obese females’ being in a 
higher risk cluster was further reduced (0.8).

Weight perception was linked to cluster membership 
for males and females, but the direction of the associa-
tion differed. Compared with individuals who thought 
they were about the right weight, males who perceived 
themselves to be overweight were less likely to fall into 
a higher risk cluster (odds ratio, 0.8), while females who 
perceived themselves to be overweight were more likely to 
do so (1.1). We found no associations between perception 
of being underweight and cluster membership for either 
gender.

DISCUSSION
Consistent with previous research,11–15 weight was found 
to be correlated with clustering of adolescent sexual risk 
behaviors, and this relationship varied by gender. Among 
males, but not females, being overweight was associated 
with an increased likelihood of being in a higher risk clus-
ter, while among both genders, obesity was linked to a 
reduced likelihood of such membership. Notably, perceiv-
ing oneself as overweight was associated with increased 
odds of being in an increasingly risky cluster for females, 
but with reduced odds for males. That perceived weight, 
rather than actual obesity, was associated with sexual 
risk-taking behaviors among females suggests that the 
internalization of negative stereotypes regarding physical 
attractiveness may be important in addition to (or perhaps 
rather than) actual weight. This fi nding represents another 
step toward disentangling the complex relationships 
among weight (both perceived and actual), gender and 
adolescent sexual risk behaviors. Overall, these fi ndings 
emphasize the importance of considering the gendered 
and psychosocial context in which sexual behaviors occur, 
and likely refl ect gender- and weight-based cultural norms 

ordering was supported by the data on the seven additional 
risk behaviors reported in Add Health. In general, the 
frequency of all seven behaviors increased from cluster 2 
through cluster 5. Signifi cant differences were noted for 
fi ve behaviors: regretting a sexual situation because of alco-
hol use, drinking at fi rst intercourse, being drunk at fi rst 
intercourse, drinking at most recent intercourse and drug 
use at most recent intercourse.
•Demographic and weight characteristics. The fi ve clus-
ters differed in their demographic characteristics, as well 
as in their BMI and perceived weight. Members of cluster 1 
were signifi cantly younger than members of the other 
four clusters (mean age, 15.3, compared with 16.5–17.0). 
Cluster 1 had the largest proportion of members who were 
white (56% vs. 44–50%), while its proportion of members 
who were black was the smallest (18% vs. 24–32%). In 
fact, the proportion of white participants decreased, while 
the proportion of black and Hispanic participants generally 
increased, as the sexual risk profi le of the clusters increased. 
Cluster 1 had the highest proportion of parents with post-
secondary education (59% vs. 42–52%). In general, the 
proportion of parents who were less educated increased, 
and the proportion who were more educated decreased, as 
the sexual risk profi le of the clusters increased.

Cluster 1 had the lowest mean BMI, but its members 
were the most likely to be obese (11%, compared with 
8–10% for clusters 2–5). The mean BMI largely increased 
as the risk profi le of the clusters rose (from 22.1 to 23.0). 
Although weight perception differed signifi cantly among 
the clusters, these differences may not be clinically mean-
ingful; approximately half the members of each cluster per-
ceived their weight to be about right, and a third perceived 
themselves to be overweight.

Multivariate Associations
In the multivariate ordinal logistic regression analysis, race 
and ethnicity had the strongest associations with cluster 
membership, and gender moderated these associations 

TABLE 3. Odds ratios (and 95% confi dence intervals) from multivariate ordinal 
 logistic regression analysis assessing the association between selected characteris-
tics and adolescents’ membership in increasingly high-risk clusters, by gender

Characteristic Male Female

Model 1 Model 2 Model 1 Model 2

Race/ethnicity 
White (ref) 1.00 1.00 1.00 1.00
Black 2.62 (2.37–2.91) 2.57 (2.32–2.86) 1.37 (1.24–1.51) 1.39 (1.26–1.54)
Hispanic 1.40 (1.24–1.58) 1.40 (1.24–1.59) 0.79 (0.69–0.90) 0.79 (0.69–0.90)

Weight 
Normal-weight (ref) 1.00 1.00 1.00 1.00
Underweight 0.50 (0.38–0.64) 0.49 (0.38–0.64) 0.99 (0.79–1.27) 1.04 (0.81–1.33)
Overweight 1.16 (1.03–1.30) 1.28 (1.12–1.45) 1.09 (0.96–1.24) 1.03 (0.89–1.18)
Obese 0.84 (0.73–0.97) 1.01 (0.85–1.20) 0.82 (0.69–0.98) 0.76 (0.63–0.92)

Weight perception 
About right  (ref) na 1.00 na 1.00
Underweight na 0.99 (0.89–1.11) na 0.98 (0.85–1.13)
Overweight na 0.78 (0.68–0.89) na 1.12 (1.01–1.24)

 Notes: All models adjusted for age, parent education, religious service attendance and family structure. 
ref=reference group. na=not applicable.
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Our fi ndings linking the actual and perceived overweight 
measure to patterns of sexual risk-taking among males are 
unlikely to refl ect underlying defi cits in their sexual nego-
tiation capacity. Rather, they more likely refl ect an oppor-
tunity advantage for adolescent males. Those who are or 
perceive themselves to be overweight (but not obese) may 
have greater lean muscle mass, not greater fat mass.40 This 
greater muscle mass may be a marker of physical attraction 
for adolescent males, conferring more dating and sexual 
opportunities. Adolescent males who are considered more 
physically attractive are more likely to engage in sexual 
risk-taking behaviors.41 Similarly, then, perhaps under-
weight males were less likely to report higher risk behavior 
patterns because of an opportunity disadvantage among 
males considered (or who consider themselves) to be less 
attractive.

Although our study was not designed to examine tem-
poral relationships, it is notable that the sexual behaviors 
that distinguished the clusters (e.g., age at sexual initiation, 
contraceptive use) refl ect highly modifi able factors. The 
behaviors that distinguished the two lower risk clusters 
from the two higher ones—age at sexual initiation, birth 
control use at fi rst intercourse and birth control use in the 
past year—are amenable to intervention.42 Adolescents’ 
exposure to comprehensive school-based sexual education 
programs has been shown to be correlated with increased 
use of condoms and other contraceptives.43–46 Augmenting 
such programs with modules designed to increase adoles-
cents’ awareness of how negative internalized emotions 
(e.g., poor body image, low self-esteem) may compromise 
one’s ability to negotiate safer sexual behavior might help 
reduce sexual risk behaviors among women who perceive 
themselves to be overweight. Further research is needed to 
test this hypothesis.

Limitations
A number of important limitations to the current study 
must be acknowledged. This was a cross-sectional analysis, 
so directionality of the associations cannot be determined. 
Thus, some individuals may have engaged in sexual risk-
taking before becoming overweight or obese. Also, sexual 
behavior was self-reported, and risky behavior could have 
been underestimated. However, computer-assisted self-
interviewing technology was used in both surveys; this 
methodology has been found to increase the reporting of 
sensitive behaviors, and there are indications that it is effec-
tive across racial and ethnic groups.47 Another limitation 
was that the timing of the BMI assessment relative to the 
assessment of sexual behaviors varied among participants, 
which may have biased the results. We focused on a young 
adolescent population with an overall mean age at sexual 
initiation that was below the national average. Findings 
may have differed had we examined a cohort of older ado-
lescents or young adults, or had we used a longitudinal 
study design.

Our analysis did not control for variables known to con-
found both sexual behaviors and weight, or for a broad range 

regarding  physical attractiveness that adolescents internal-
ize. However, our cross-sectional analysis and inability to 
include a larger body of explanatory variables preclude us 
from making statements regarding temporal ordering.

In contrast to previous studies,15,18,21,22,39 ours found that 
obesity was not associated with higher risk sexual behav-
iors among adolescent females; indeed, obese females had 
reduced odds of reporting high-risk behaviors. There are 
several reasons why our fi ndings may differ from those 
of prior studies. First, we divided adolescents into non– 
sexually experienced youth and sexually experienced 
ones, who were further distinguished by their patterns 
of risk-taking behaviors. This approach focused on the 
co- occurrence of risk behaviors. The fact that some prior 
studies found a correlation between obesity and sexual 
risk-taking among females highlights the importance of 
considering patterns of risk-taking, rather than individual 
behaviors. Second, the inclusion of BMI and perceived 
weight in models allowed us to examine how these dimen-
sions affected one another. When both were controlled for, 
the perception of being overweight was correlated with 
females’ increased sexual risk-taking behavior, while obe-
sity was correlated with reduced risky behavior. Hence, 
greater attention should be directed at exploring how inter-
nal cognitive processes related to an individual’s weight 
may infl uence sexual behaviors.

When interpreting these fi ndings, it is important to 
recognize that the association between obesity and risky 
sexual behavior may vary depending on age at sexual initia-
tion, a possibility that this analysis could not fully account 
for. In addition, our fi ndings may have differed had we 
considered alternative sexual behaviors (e.g., having con-
current partners, engaging in nonvaginal sexual behaviors 
or engaging in substance use during sexual activity) or 
alternative subjective measures of weight (e.g., body image 
or body objectifi cation).

Regardless, our fi ndings highlight how cultural norms 
linking attractiveness and thinness are related to adoles-
cent sexual behaviors. However, these fi ndings do not tell 
us why these associations exist. That women’s perception of 
being overweight, rather than actually being overweight or 
obese, was associated with riskier patterns of sexual behav-
ior adds a new dimension to economic rationality theory. 
The fi nding that obese females had a reduced likelihood 
of engaging in risky sexual behaviors may refl ect that they 
are more likely than others to delay sexual initiation (as 
evidenced by the overrepresentation of obese individu-
als in our non–sexually experienced cluster). By delaying 
initiation, perhaps they become sexually experienced at 
an age when their sexual decision-making skills are more 
developed, and hence they are less likely to engage in high-
risk behaviors. Although our analysis cannot answer these 
questions, it does suggest that future research look beyond 
assumptions that obesity itself drives sexual risk behavior, 
and consider the more nuanced cultural, developmental 
and relational context in which adolescents make sexual 
decisions.
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of family and socioeconomic characteristics. For example, 
because the measures available in each data set were mark-
edly different, we did not control for pubertal timing, which 
has been associated with the timing of sexual initiation and 
sexual risk behaviors.48–51 Furthermore, our measures of 
sexual risk behaviors did not examine dual method use for 
prevention of both STDs and pregnancy. Our fi ndings may 
have differed had we looked at other types of sexual risk 
behaviors or used different measures of objective or subjec-
tive weight. Finally, we did not conduct formal statistical 
tests to assess whether weight perception mediates the rela-
tionship between weight and cluster membership.

Conclusions
This study adds to the growing body of research link-
ing overweight and obesity to risky adolescent sexual 
behaviors. Our fi ndings showed that both objective and 
subjective assessments of weight are associated with the 
clustering of sexual behaviors among adolescents, and that 
these behavioral patterns differ by gender.
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