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social processes involved.

Overweight and obesity have become increasingly prev-
alent during the past few decades in the United States.
Between the period 1966-1970 and 2006, the prevalence
of overweight among 12-19-year-olds more than tripled—
from 5% to almost 18%.' Stigmatization of overweight
children is pervasive,” and stigmatized children often
encounter social exclusion, derogatory comments and
bullying. With the increased prevalence of overweight,
bias against overweight children has worsened over the
past four decades.’ This trend has motivated studies of
how weight stigma mediates the impact of weight on a
variety of outcomes, such as psychosocial adjustment, aca-
demic performance, socioeconomic attainment and physi-
cal health.? However, we know little about how being
overweight shapes sexual experience during adolescence.

One critical aspect of sexual development is the timing
of first intercourse. Associations have been documented
between early sexual initiation and negative outcomes—
for example, delinquency, early pregnancy and reduced
educational attainment.”” In contrast, young people who
postpone sexual debut until their late teenage years or
their early 20s have more successful outcomes, includ-
ing higher socioeconomic attainment, than those who
engage in sex early® Although scholars and policymakers

CONTEXT: Being overweight influences adolescents’ relationships by increasing their likelihood of experiencing
social alienation and discrimination. Its role in sexual development is relatively understudied, as are potential mecha-
nisms through which weight may influence early sexual activity.

METHODS: Data from the National Longitudinal Study of Adolescent Health were used in discrete-time event history
analyses investigating the association between body weight, social relationships and timing of sexual debut among
8,197 respondents who were in grades 7-12 in 1994-1995 (Wave 1) and were young adults in 2001-2002 (Wave 3).
Subgroup analyses explored gender and racial and ethnic variations in the association.

RESULTS: Overweight adolescents were less likely than their normal-weight peers to report first intercourse between
Waves 1 and 3 (odds ratio, 0.9). Characteristics reflecting social alienation, including having relatively few close
friends and no experience with romantic relationships, were negatively associated with first intercourse among over-
weight youths. Results differed by gender and race and ethnicity. Overweight females had a lower likelihood than
normal-weight females of experiencing first intercourse (0.8), but no such association was evident among males.
Similarly, overweight white youths—but not those from other racial and ethnic groups—had reduced odds of sexual

CONCLUSIONS: Future studies should seek to understand the broader implications of adolescent weight status
for social relationships and subsequent development, and practitioners should apply this knowledge to prevention
programs. Postponement of sexual activity may benefit youths, but potential benefits and risks may depend upon the

Perspectives on Sexual and Reproductive Health, 2011, 43(1):6-15, doi: 10.1363/4300611

have often assumed that early sex also has negative men-
tal health consequences, research indicates that the effects
of adolescent sex on mental health are contingent on
subgroup norms about the timing of first sex and on the
nature of the relationship between partners.® Notably, this
research shows that the larger context of adolescent social
relationships conditions teenagers’ sexual behavior, as well
as their interpretations of first sexual experiences.

About 80% of male teenagers in the United States and
90% of their female peers have their first sexual experi-
ence in a romantic relationship.® Such relationships typi-
cally evolve from interactions within mixed-gender peer
groups.'! Given that adolescent overweight increases the
likelihood of peer exclusion,'*!® overweight youths may
have fewer opportunities than normal-weight youths to
develop opposite-sex friendships and romantic relation-
ships.'*!> Social marginalization may be protective because
it may reduce the risk of early sexual involvement, but it is
problematic because it limits opportunities for the devel-
opment of relationship skills that may provide a founda-
tion for later committed relationships.

This study seeks to contribute to the limited literature on
the relationship between weight status and the timing of
first sex by addressing three major questions: First, what
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is the association between adolescent weight status and
the timing of first sex? Second, what mechanisms under-
lie this association? Finally, does this association vary by
gender or by race or ethnicity? The last question is moti-
vated by the fact that social norms regarding body size,
sexual behavior and appropriate ages for key transitions
vary by gender and race or ethnicity. It follows that the
role of overweight in the timing of first sex may vary across
groups. We utilize data from three waves of the National
Longitudinal Study of Adolescent Health (Add Health) to
examine these issues.

CONCEPTUAL FRAMEWORK

A key developmental task during adolescence is to estab-
lish mature relationships with peers of both sexes.!®!7
Interpersonal interactions in adolescence shape the
development of identity and prepare young people for
the developmental tasks of early adulthood. As youths
progress through the teenage years, they typically broaden
their social networks from same-sex chums to mixed-
gender groups and then move on to more exclusive dat-
ing relationships.!' The peer context is an incubator for
the emergence of romantic relationships.'®'® The more
friends of the opposite sex or friends from other schools
adolescents have in their social networks, the more likely
they are to have romantic relationships.'® While opposite-
sex friendship networks have a direct effect on romantic
relationships, same-sex networks have an indirect effect.?
Cavanagh showed that youths of both genders who are
closer with their female friends are more likely than those
who are not to initiate a romantic relationship, whether it
is sexual or not;" results of other work indicate that this is
partly because girls quickly integrate their friendship net-
works.?! Furthermore, the deeper the involvement in peer
groups (especially with friends of the opposite sex), the
greater the odds of first sex within dating relationships.?
And among white youths, closeness of relationships with
both male and female friends is positively related to sexu-
alized conceptions of romantic relationships."

Overweight youths are often exposed to weight-based
prejudice that is expressed in social alienation and dis-
crimination. Empirical research suggests that weight-based
teasing and victimization, instead of body weight per se,
are the crucial factors leading to unfavorable outcomes for
overweight youths.? Similar findings have been reported
in studies of physical and psychological health, dating
opportunities and socioeconomic outcomes.” However,
existing research has not explored the role of weak social
relationships in mediating the association between body
weight and sexual development.

Being overweight may be associated with a reduced like-
lihood of having a romantic or sexual relationship,'*!> yet
little is known about the processes underlying this associa-
tion. Adolescent overweight influences social relationships
by increasing the likelihood of discriminatory treatment
by peers.!*"® Furthermore, overweight teenagers receive
significantly fewer friendship nominations from others
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(i.e., are identified as friends by fewer other teenagers)
than normal-weight adolescents. Overweight teenagers
are much more likely to receive no friendship nomina-
tions, and most of the ones they receive are from relatively
unpopular youths." If overweight adolescents have greater
difficulties developing friendships than normal-weight
youths do, they presumably will have fewer opportunities
to meet romantic partners. As Thornton pointed out, the
probability that an adolescent reports having had inter-
course is related to the age at which first dating took place;
the proportion of youths who have experienced inter-
course increases significantly about one year after the start
of the first steady dating relationship.* Thus, we hypoth-
esize that overweight is associated with delayed onset of
intercourse and that weaker peer relationships mediate
the influence of body weight on sexual debut.

PRIOR RESEARCH

Timing of First Sex

One major theoretical framework for understanding sex-
ual initiation in adolescence is problem behavior theory,
which emphasizes psychosocial unconventionality.*>*¢
Youths who engage in sex early have unconventional values
with respect to family, religion and school.”> Conventional
values and behaviors, such as investment in education
(e.g., better grades, stronger academic aspirations)* and
religiosity,”” are associated with delayed first sex. Similarly,
a positive family climate’” predicts delayed sexual debut,
and adolescents who perceive strong maternal disapproval
of sex are more likely than others to postpone sexual activ-
ity®® In addition, youths who have permissive attitudes
toward sexual behavior are more inclined than others to
have sex at a young age.* The relationship between self-
esteem and the timing of first sex is complex and related to
adolescents’ values.”® While some studies show a positive
relationship between self-esteem and early intercourse,”’
others find such a link only among youths who consider
early first sex acceptable.®!

Overweight and Sexual Development

Very few studies have examined how weight relates to
sexual behaviors in adolescence. Halpern and colleagues
reported that in a sample of 200 white and black females,
body fat was strongly and negatively associated with the
likelihood of dating and reporting sexual experience; the
association was mediated by the opportunities offered by
dating.”® A study of 5,487 female teenage Add Health par-
ticipants showed that for every one-point increase in body
mass index (BMI),* the likelihood of being in a romantic
relationship (with or without sexual intercourse) is low-
ered by 6-7%." Similarly, a study conducted among 192
female college students aged 18-21 indicated that BMI
was negatively associated with the likelihood of being in a
steady relationship and of having had sexual intercourse >

*BMlI is defined as weight in kilograms divided by the square of height
in meters.



Adolescent Overweight and First Sex

Because most studies of the relationship between weight
and first sex have been based on convenience samples
(typically restricted to females), little is known about the
extent to which being overweight is linked to the tim-
ing of first sex at the population level. One exception is
a study by Cawley and colleagues, who used the National
Longitudinal Study of Youth 1997 (NLSY 97) and Add
Health to examine how height, weight and BMI relate to
dating and sexual activities in adolescence.” They reported
that the Add Health data, but not those from the NLSY
97, suggest that overweight adolescents have a reduced
likelihood of sexual debut. However, their study has two
major limitations. First, the researchers used adult BMI
cutoff standards to categorize adolescents as underweight,
normal-weight, overweight or obese. Given the wide age
range of the Add Health sample (11-21 in Wave 1) and
the different developmental pace of males and females,
using adult standards can result in misclassifying younger
overweight adolescents as normal-weight.* The Centers
for Disease Control and Prevention’s 2000 growth charts
are better for establishing age- and sex-sensitive cut points
for studying overweight in adolescence.” Second, Cawley
and colleagues did not study the mechanisms underly-
ing the association between weight and adolescent peer
relationships.

Gender and Racial Variations in Ideal Body Weight
Body weight affects male and female teenagers differ-
ently**® Sociocultural standards of an ideal male body
equate masculinity with muscularity.>"*® Even preteenage
boys prefer to have a well-proportioned body and an aver-
age build, rather than a thin body.*® While the literature
on body image has focused mostly on young women, an
emerging body of research shows that men, like women,
suffer body image disturbances.” Given that peer expe-
riences affect the formation of ideal body images among
adolescents, being underweight can be as stigmatizing for
adolescent boys as being overweight. Indeed, Falkner et al.
found that underweight teenage boys experience many
negative social, educational and psychological outcomes.
For example, they are more likely than normal-weight
boys to feel that friends care little or not at all about them,
to dislike school and to report not having hung out with
friends in the last week.* A hypothesis that has not been
rigorously tested is that they also may be excluded from
peer groups or considered less desirable as romantic part-
ners, which in turn may affect their sexual development.
In contrast, it is well known that women are bothered
by being overweight or even just by perceiving themselves
to be overweight.*>*° Women exhibit more weight-related
behaviors, such as dieting, than men,* perhaps because
men have lower tolerance for heavy women than vice
versa. In one study, college students were asked to select

*For example,a BMI of 24 is above the 85th percentile,and is categorized
as “at risk of overweight,” for a 14-year-old, but is considered normal-
weight in the adult population.

a potential sexual partner from six drawings, with cap-
tions, representing an obese partner, an armless partner, a
healthy partner, a partner in a wheelchair, a partner with
mental illness and a partner with a history of STDs. Men
were more likely than women to rank the obese partner
as the last choice.* Romantic popularity also is more
strongly associated with physical attractiveness for women
than for men.”

At the same time, ideals for body weight vary by race and
ethnicity. Several studies have reported that blacks have
a higher tolerance than whites for overweight individu-
als.***% The majority of studies on this issue have found
that black women are less dissatisfied with their bodies
than their white counterparts, despite having higher body
weight.*** Cunningham and colleagues reported that
black men are more likely to prefer female silhouettes
with large buttocks than are white men.*® Findings were
similar in a study on adolescent black males’ preferences.*
Because of limited attention to these issues in studies of
Hispanics and Asian Americans, we know less about their
perceptions of ideal body types, but at least one study
shows that whites and Hispanics have more weight-related
body image disturbance than blacks and Asians.* In addi-
tion, very little research has explored possible racial and
ethnic variation in the association between weight and
sexual development. Using the 2005 Youth Risk Behavior
Surveillance Survey, Akers and colleagues found only one
difference: Overweight Latinos were more likely than their
counterparts in other racial and ethnic groups to have first
had sex before age 13.°

We hypothesize that the association between body
weight and the timing of first sex varies by gender—
specifically, that overweight status has a stronger delaying
effect on females, and underweight status has a stronger
effect on males. Furthermore, we hypothesize that the tim-
ing of first sex is influenced more strongly by overweight
status among whites than among other racial and ethnic
groups.

METHODS

Data and Sample

Add Health was designed to investigate the health behav-
iors of a cohort of adolescents who were in grades 7-12
during the 1994-1995 academic year. Students were
selected from a representative sample of U.S. high schools
with a known probability sampling method.”

The data were collected mainly through in-home
interviews that gathered information about adoles-
cents’ daily activities, risky behaviors, intimate relation-
ships, and other developmental and health indicators.
At the time of the baseline interview, one parent of the
sampled adolescents (usually the resident mother figure)
completed a parent questionnaire. The first survey wave
was conducted in 1994-1995, the second in 1996 and
the third in 2001-2002, when respondents were young
adults (approximately 18-25 years old). A final wave was
conducted in 2007-2008; we did not use data from that

Perspectives on Sexual and Reproductive Health



wave because respondents’ ages at that time (24-32) were
beyond the focus of our study.

In addition to the interview data, our study uses network
data that were constructed from adolescents’ friendship
nominations at Wave 1. The network data link friend-
ship nominations sent and received by each respondent
in an in-school questionnaire that was administered prior
to the in-home interviews. This special data file provides
important information regarding structural properties of
friendship networks among adolescent peer groups. One
noteworthy feature of the file is that it uses reports only
from respondents who attended schools that had response
rates of 50% or higher. It is generally difficult to offer rea-
sonable estimates of the network structure if a school had
a lower response rate.’>

We analyzed data collected from adolescents who par-
ticipated in Waves 1-3 and have valid longitudinal sample
weights. In all, 11,621 respondents were interviewed in
these three waves. Of these, 793 did not have a valid lon-
gitudinal sampling weight and were excluded from this
study; 2,631 had had sex before the Wave 1 interview
and were excluded. The final sample consists of 8,197
adolescents.

Measures

*Age at first sex. The outcome variable is based on Wave
3 retrospective reports on age at first sexual intercourse;
Wave 2 reports on this measure were used to check data
consistency.* We adopted several strategies to deal with a
small number (27) of inconsistent reports. If an adolescent
reported different ages at first sex in Waves 2 and 3, the
Wave 2 report was used. If an adolescent reported age at
first sex in Wave 2 but indicated in Wave 3 that he or she
had never had sex, the Wave 2 report was used. After cor-
rections for inconsistencies, 1,161 adolescents had never
had sex by the Wave 3 interview.

*Weight status. We calculated BMI values from self-
reported height and weight at Wave 1, and used age- and
sex-adjusted standards published by the Centers for
Disease Control and Prevention® to categorize adolescents’
weight status. Adolescent are categorized as underweight if
their BMI falls at or below the fifth percentile of the age-
and sex-specific BMI distribution, as normal-weight if it is
above the fifth and below the 85th percentile, as being at
risk of overweight if it is at the 85th-95th percentile
and as overweight if it is above the 95th percentile.
*Socioeconomic characteristics. Socioeconomic variables
were constructed mainly from the Wave 1 in-home inter-
view. Race is a four-category variable coded as white,
black, Hispanic or other. We included maternal education
(coded as less than high school, high school graduate,
some college, and college or beyond) because of its posi-
tive association with delayed sexual debut.”® Similarly,
because living with two biological parents is protective
against early first intercourse,?” we included family struc-
ture (coded as families with two biological parents, step-
families, single-parent families and other family types).
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Finally, we included family income, as reported by parents
at Wave 1.

*Factors related to first sex. Wave 1 characteristics that
have established associations with initiation of first sex are
also controlled for in the models. A number of these vari-
ables are composite measures based on items that use a
five-point response scale rating level of agreement
(1=“strongly agree,” 5=“strongly disagree”); individual
scores are summed (in most cases after being reverse-
coded) to form the composite measures. School adjustment
is based on six items: “You feel close to people at your
school,” “You feel like you are part of your school,”
“Students at your school are prejudiced,” “You are happy to
be at your school,” “The teachers at your school treat stu-
dents fairly” and “You feel safe in your school” (Cronbach’s
alpha, 0.72). Only the item on prejudice was not reverse-
coded. Self-esteem is derived from seven items reflecting
how much respondents agree that they “have a lot of good

» o« » o«

qualities,” “are physically fit,” “have a lot to be proud of,”
“like [themselves] just the way [they] are,” “feel like [they]
are doing everything just about right,” “feel socially
accepted” and “feel loved and wanted” (Cronbach’s alpha,
0.85). Motivation to have sex reflects the degree to which
respondents agree that having intercourse would make
their friends “respect” them more, would give them “a great
deal of physical pleasure,” would “relax” them, would make
them “more attractive to women/men” and would make
them “feel less lonely” (Cronbach’s alpha, 0.77). Perceived
social consequences of sex reflects adolescents’ agreement
that if they had sexual intercourse, their partner would
“lose respect” for them, they “would feel guilty afterward”
and it would upset their mother (Cronbach’ alpha, 0.67).
Positive family climate is measured as the sum of scores
on three questions (Cronbach’ alpha, 0.79), which asked
how much adolescents feel that “people in your family

»

understand you,” “you and your family have fun together”
and “your family pays attention to you”; response values
ranged from 1 (“not at all”) to 5 (“very much”). Academic
performance is the average of self-reported grades in
four subject areas: English, math, history and science.
Religiosity is based on three items (Cronbach’s alpha, 0.63)
indicating how often respondents pray, attend religious
services and attend youth religious activities; responses
were scored on a scale of 1-4 (“never” to “once a week”).
Finally, respondent’s attractiveness is measured using the
interviewer’s response to the question: “How physically
attractive is the respondent?” Responses were given on
scale of 1-5 (“very unattractive” to “very attractive”).

eSocial relationship characteristics. We used five vari-
ables based on Wave 1 data to assess different aspects of
adolescents’ relationships with people around them.

*Upchurch and colleagues used seven strategies to resolve inconsisten-
cies and concluded that the inconsistencies are largely random and have
limited impact on substantive conclusions about age at first sex (source:
Upchurch DM et al., Inconsistencies in reporting the occurrence and tim-
ing of first intercourse among adolescents, Journal of Sex Research, 2002,
39(3):197-206).



Adolescent Overweight and First Sex

TABLE 1. Selected characteristics of participants in Waves 1-3 of the National
Longitudinal Study of Adolescent Health (Add Health), by weight status

Characteristic All Underweight Normal-  Atrisk of Overweight
(N=8,197) (N=198) weight overweight (N=1,059)
(N=5,613) (N=1,327)

Weight status and sexual experience
Self-reported BMI, Wave 1

(range, 11.49-49.85)  22.2(0.12) 15.5(0.12) 20.1(0.07) 24.9(0.10)  31.1(0.24)
Had first sex between

Waves 1and 3 (%) 86.1 75.7%% 87.2 854 83.4*
Age atfirstintercourse

(range, 12-25) 17.0(0.07) 17.6(0.21)** 17.0(0.07)  17.0(0.09) 17.1(0.21)
Socioeconomic
Age (range, 11-21) 14.7(0.11) 14.8(0.22) 148(0.11) 146(0.12)* 14.6(0.14)
Gender (%)

Male 49.6 61.3%* 473 51.0 57.7%%*

Female 504 387 52.7 49.0 423
Race (%)

White 69.6 68.6 718 65.6%** 63.3%%*

Black 133 4.7*% 1.9 16.3%** 18.6%**

Hispanic 1.7 15.8t 10.7 13.1* 14.6**

Other 53 10.9% 5.6 5.0 3.6
Family structure (%)

Two biological parents  61.3 62.6 62.3 57.8% 60.5

Stepfamily 14.9 16.1 15.8 14.2 11.0%*

Single-parent family ~ 20.6 18.7 19.6 217 24.9%*

Other 3.1 26 23 6.3%** 3.7*
Maternal education (%)

<high school 15.6 21.8t 139 18.0%* 20.9%**

High school 42.2 386 413 44.8t 44.6

Some college 17.6 203t 17.6 17.7 16.9

>college 24.6 19.3 27.3 19.5%** 17.7%%*
Family income (in 000s;

range, 0-999) 49.8(1.69) 48.1(4.27) 526(2.08) 44.6(1.82)** 42.0(1.67)***
Factors related to first sex
Positive family climate

(range, 3-15) 11.5(0.06) 11.7(0.24) 11.5(0.06) 11.4(0.10) 11.6(0.12)
Self-reported grades

(range, 1-4) 29(0.02) 29(0.08) 2.9(0.02) 2.8(0.03)*** 2.7(0.03)***
School adjustment

(range, 6-30) 21.8(0.12) 21.3(0.46) 21.9(0.12) 21.5(0.17)** 21.6(0.22)t
Self-esteem (range, 8-40) 32 9(0.09) 33 1(0.44) 33 3(0.10) 32.3(0.19)*** 31 9(0.17)***
Religiosity (range, 3-12) .7 (0.06) .6 (0.28) .7 (0.07) 8.8(0.10) .6(0.11)
Attractiveness (range, 1-5) 3 6 (0.02) .5(0.08)* .7(0.02)  3.5(0.04)*** 3 2 (0.04)***
Motivation to have sex

(range, 5-25) 13.2(0.08) 13.3(0.44) 13.1(0.08) 13.3(0.15)  13.7(0.18)**
Perceived social

consequences

of sex (range, 1-15) 8.5(0.07) 86(0.03) 8.5(0.07) 8.6(0.11) 8.5(0.17)
Social relationship
Feeling of social marginali-

zation (range, 1-10) 22(0.02) 25(0.17)* 2.1(0.02) 2.3(0.06)**  2.4(0.06)***
No. of received friendship

nominations

(range, 0-27) 49(0.100 4.6(048) 53(0.11) 44(0.17)*** 3.7 (0.14)***
Closeness with same-sex

friends (range, 0-25) 8.1(0.12)  7.2(0.58)* 84(0.14)  7.5(0.22)*** 7.4(0.26)***
Closeness with opposite-

sex friends (range, 0-25) 4.8(0.11)  4.2(0.50) 4.9(0.13) 4.7 (0.20) 43(0.19)*
Had romantic relationship

by Wave 1 (%) 49.7 40.0 534 44 6%** 37.9%%*

#p<.05.*p<.01.***p<.001.

p<.10. Notes: BMI=body mass index. Differences by weight status were assessed

in chi-square or t tests; the reference group was normal-weight participants. Unless otherwise noted, data
are means and were collected at Wave 1; figures in parentheses are standard deviations. Ns are unweighted;
percentages and means are weighted. Wave 1 of Add Health was conducted in 1994-1995, Wave 2 in 1996

and Wave 3in 2001-2002.
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Feeling of social marginalization is a scale formed by sum-
ming scores reflecting how often (0=“never or rarely” to
3=“most of the time or all of the time”) respondents say
they feel lonely, feel that people are unfriendly to them and
feel disliked by people (Cronbach’s alpha, 0.64). The next

three variables measure adolescents’ friendships and
involvement with peers. We took the total number of
friendship nominations received by each respondent from
the network file;* this variable is used as a proxy for popu-
larity. Closeness with same-sex friends and closeness with
opposite-sex friends are constructed from data collected in
the in-home interview. Adolescents were asked to nomi-
nate up to five male and five female friends, and to report
their activities with these friends during the past week. A
series of items asked whether in the past seven days, the
respondent had gone to each nominated friend’s house,
met each after school “to hang out or go somewhere,”
spent time with each, talked to each about a problem and
talked to each on the telephone. Responses to these ques-
tions were added to construct “activities with male friends”
and “activities with female friends.” Then, the respondent’s
gender was matched with each of these to construct scales
measuring closeness with same-sex friends and closeness
with opposite-sex friends (Cronbachs alphas, 0.68 and
0.70, respectively). Finally, a dichotomous variable mea-
sured whether respondents had ever had a romantic
relationship.

Analysis

We used the multiple imputation procedure (Proc MI) in
SAS to handle missing data. Multiple imputation uses a
Monte Carlo technique to replace missing values with sev-
eral simulated versions.”* In Rubin’s method for repeated
imputation inference, each simulated complete data set
is analyzed by standard methods, and the results are
combined to produce estimates and confidence intervals
that incorporate missing data uncertainty> In the analy-
ses that follow, both descriptive statistics and the output
for regression models are based on the combined out-
puts from five imputed data sets using Rubin’s rule. The
complex survey design of the Add Health data is taken
into account using the SAS-callable SUDAAN program.
Appropriate longitudinal sampling weights are applied to
the statistical models. In addition, clustering and strati-
tying variables are both taken into account to adjust the
standard errors.

Descriptive statistics are presented to provide an over-
view of the study sample; we also calculated similar statis-
tics by race and by weight status. We performed t tests and
chi-square tests to compare means and percentages across
weight statuses, using the normal-weight category as the
reference group. Discrete-time event history models were
used to examine the association between weight status and
the timing of the transition to first sex. A person-year file
created for the event history analyses includes observa-
tions for each year of age between Wave 1 and the age at
first intercourse. If a respondent never had sex, the last
observation is the person-year of age in which the Wave

*Because the network file uses reports only from respondents who
attended schools with response rates of 50% or higher,”’ between about
one-fifth and one-quarter of data on network variables is missing.
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3 interview was conducted. A dichotomous outcome vari-
able indicating whether a respondent experienced first sex
at a given age was created to mark the transition. This vari-
able is coded 0 until the age at first sex, when it is coded 1.
A series of nested discrete-time event history models were
fit. In particular, the set of social relationship variables was
examined (using Baron and Kenny’s procedure®) for its
mediating role in the association between body weight
and sexual debut. The critical role of romantic relation-
ship experience was examined separately. We compared
the model using only romantic relationship experience as
a potential mediator with the model containing the entire
set of social relationship variables. To investigate gender
and racial and ethnic variations in the relationship between
weight status and first sex, we further restricted the pooled
person-year file by subpopulation and conducted separate
event history analyses.

RESULTS

Descriptive Analysis

Eighty-six percent of all adolescents made the transition to
first sex between Wave 1 and Wave 3 (Table 1). Overweight
and underweight adolescents were significantly less likely
than their normal-weight peers to do so (83% and 76%,
compared with 87%).

Overweight teenagers were more likely than normal-
weight teenagers to be male and black or Hispanic. A sig-
nificantly higher proportion of overweight teenagers than
of normal-weight youths came from single-parent families.
Compared with normal-weight adolescents, overweight
youths were significantly more likely to have a mother
with less than a high school education and less likely to
have a mother with a college degree. Overweight youths
also tended to live in families with significantly lower
family income than normal-weight youths. In contrast,
underweight youths were not as disadvantaged socioeco-
nomically as overweight teenagers.

Grades and self-esteem were lower among overweight
adolescents than among normal-weight youths, and
overweight adolescents were rated lower on physical
attractiveness. Yet, they reported higher sexual motivation
than normal-weight youths. They also reported a higher
level of social marginalization than normal-weight teenag-
ers, received fewer friendship nominations, reported less
closeness with same-sex and opposite-sex friends, and
were less likely to have had a romantic relationship.

The profile of youths at risk of overweight is similar to
that of overweight adolescents. Underweight teenagers
differed relatively little from normal-weight youths; most
notably, the interviewer considered them less attractive,
they felt more socially marginalized and they reported less
closeness with same-sex friends.

Transition to First Sex

*Pooled sample. According to the baseline model of the
event history analysis, overweight adolescents are signifi-
cantly less likely than their normal-weight peers to have
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TABLE 2. Odds ratios from discrete-time event history analysis assessing character-
istics associated with adolescents’ likelihood of having first intercourse between
Waves 1 and 3 of Add Health

Characteristic Model1 Model2 Model3 Model4 Model5
Weight status
Underweight 0.62%** 0.62%** 0.63** 0.70%** 0.69%*
Normal-weight (ref) 1.00 1.00 1.00 1.00 1.00
Atrisk of overweight 0.93 0.90t 0.93 0.97 0.98
Overweight 0.86* 0.83** 0.86* 0.95 0.96
Socioeconomic
Aget 1.15%% 1.17%%* 1.19%%* 1.19%%* 1.27%**
Male 0.99 1.00 0.77%%* 1.09* 0.85%**
Race
White (ref) na 1.00 1.00 1.00 1.00
Black na 1.18t 1.1 1.36%** 1.30%**
Hispanic na 0.881 0.81** 0.90 0.84*
Other na 0.65%** 0.67%** 0.73** 0.74%*
Maternal education
<high school (ref) na 1.00 1.00 1.00 1.00
High school na 1.02 1.03 0.97 0.99
Some college na 0.94 0.98 0.85t 0.89
>college na 0.77%%* 0.86* 0.68*** 0.77%%*
Family structure
Two biological parents (ref) na 1.00 1.00 1.00 1.00
Stepfamily na 1571%% 128 1.43%%% 1.26%**
Single-parent family na 1.35%%* 1121 1.37%%* 1111
Other na 1.32% 1.09 1.21 1.04
Family income na 1.00 1.00 1.00 1.00
Factors related to first sex
Positive family climate na na 0.94%** na 0.94%**
Self-reported grades na na 0.80*** na 0.79%**
School adjustment na na 0.99t na 0.99%*
Self-esteem na na 1.02%* na 0.99
Religiosity na na 0.99 na 0.981
Attractiveness na na 1.18%** na 1.7
Motivation to have sex na na 1.04%** na 1.03***
Perceived social consequences of sex na na 0.90%** na 0.971***

Social relationship

Feeling of social marginalization na na na 0.98 0.95%*
No. of received friendship nominations  na na na 0.97*** 1.03%**
Closeness with same-sex friends na na na 1.02%* 1.02%*
Closeness with opposite-sex friends na na na 1.02%* 1.01*
Ever had a romantic relationship na na na 1.99%%* 1.81%**
Intercept 0.03*** 0.02%** 0.05%** 0.07%** 0.03***
Person-years 30,850 30,850 30,850 30,850 30,850

*p<.05. **p<.01.***p<.001. tp<.10. #Time-varying. Notes: ref=reference group. na=not applicable. Male and
ever had a romantic relationship are dichotomous; all other characteristics for which no reference group is
shown are continuous.

made the transition to first intercourse between Waves 1
and 3 of the survey (odds ratio, 0.9—Table 2). The asso-
ciation persists when background variables alone and
when these and other factors related to first sexual inter-
course are controlled for (0.8 and 0.9—models 2 and 3).
However, when the social relationship variables are con-
sidered along with background characteristics (model 4)
and when all controls are included in the calculations
(model 5), the odds ratio for overweight status is
nonsignificant.

The results in models 3-5 show that the association
between weight status and the odds of first intercourse
is mediated largely by social relationship factors; in par-
ticular, social alienation in peer relationships appears
to be the driving force behind the delayed sexual debut
of overweight adolescents. According to model 5, the

11




Adolescent Overweight and First Sex

TABLE 3. Odds ratios from discrete-time event history analysis assessing character-
istics associated with adolescents’ likelihood of having first intercourse between
Waves 1 and 3 of Add Health, by gender

Characteristic ~ Male (N=3,788) Female (N=4,409)
Model 1 Model2 Model3 Model 4| Model1 Model 2 Model3 Model 4
Weight status
Underweight 0.51%**  0.50*** (0.48*** (.53** 0.87 091 1.00 1.14
Normal-weight
(ref) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Atrisk of
overweight 1.00 0.96 0.99 1.06 0.87 0.83* 0.851 091
Overweight 091 0.88 0.93 1.00 0.81* 0.77**  0.78*** 0.89
Aget 1.14%** 1.16%*¥*  1,17%**  1.20%** 1.16%¥*  1,18*¥**  (.83***  124***
Intercept 0.03***  0.03*** 0.03*** (0.03*** 0.03**¥*  0,02***  0.05*** 0.03***
Person-years 14,276 14,276 14,276 14,276 16,574 16,574 16,574 16,574

*p<.05. **p<.01. ***p<.001. Tp<.10. $Time-varying. Notes: Model 1 is unadjusted. Model 2 includes controls
for socioeconomic characteristics. Model 3 adds controls for factors related to first intercourse. Model 4 adds
controls for social relationship characteristics. ref=reference group.

more socially marginalized adolescents feel, the lower
their likelihood of initiating sex (odds ratio, 0.95). On
the other hand, the odds of sexual debut are positively
associated with adolescents’ number of friendship nomi-
nations (1.03), closeness with same-sex friends (1.02)
and with opposite-sex friends (1.01), and romantic rela-
tionship experience prior to Wave 1 (1.8). Furthermore,
despite the apparently large effect of romantic relation-
ship history, this variable alone does not seem to be
responsible for the attenuation of the risk associated with
overweight status: In additional analyses (not shown),
the coefficient for overweight status becomes nonsig-
nificant only when all five social relationship variables
are entered, but not when romantic relationship experi-
ence is entered alone. Variables that are typically used in
research on the timing of first sexual intercourse do not
explain the relationship between body weight and the
transition to first sex: Their significance in model 3 does
not alter the relationship between overweight status and
the risk of sexual debut.

TABLE 4. Odds ratios from discrete-time event history analysis assessing character-
istics associated with adolescents’ likelihood of having first intercourse between
Waves 1 and 3 of Add Health, by race and ethnicity

Characteristic White Black Hispanic Other
(N=4,689) (N=1,536) (N=1,266) (N=706)
Model 1 Model2 Model 3 Model4 | Model1 Model1 Model1
Weight status
Underweight 0.69* 0.65**  0.63* 0.68* 0.67 0.39** 0.84
Normal-weight (ref)  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Atrisk of overweight 0.93 0.89t 0.94 1.01 1.13 0.86 1.05
Overweight 0.74%**  0.71%*  0.76**  0.87 1.00 0.92 1.14
Aget 1.18%%*  0.84%**  121***  (,80*** 1.10%** 1.14%%% ] 15%**
Male 0.99 0.98 0.71%** 0.78%** 0.98 1.26%* 0.84
Intercept 0.02%**  0.02%**  0.03*** 0.02%** 0.08*** 0.03%**  0.02***
Person-years 17,861 17,861 17,861 17,861 5217 4,699 3,073

*p<.05. **p<.01. ***¥p<.001. tp<.10. $Time-varying. Notes: Model 1 is unadjusted. Model 2 includes controls
for socioeconomic characteristics. Model 3 adds controls for factors related to first intercourse. Model 4 adds
controls for social relationship characteristics. Models 2-4 were not fitted for blacks, Hispanics and other racial
and ethnic groups because overweight status was not associated with sexual debut in the unadjusted model
for these groups. ref=reference group.
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eGender differences. Body weight is related to the timing
of first sex differently for males and females (Table 3).
Underweight male teenagers experience delayed sexual
debut, and this association remains strong even when
social relationship variables are taken into account. Across
the four models in Table 3, underweight males’ odds of
sexual debut between Waves 1 and 3 are about half those
of their normal-weight peers. Among males, we do not
observe an association between being overweight and the
odds of becoming sexually active. In contrast, the odds of
first sex are about 20% lower for overweight female youths
than for their normal-weight peers, but this relationship is
no longer statistically significant when social relationship
variables are taken into account (model 4). Thus, rela-
tively low levels of integration into peer groups and lim-
ited romantic relationship experiences of overweight
females are associated with a decreased likelihood of their
becoming sexually active.

*Racial and ethnic differences. Overweight status is
strongly associated with delayed onset of sexual experi-
ence in the baseline model for white adolescents (odds
ratio, 0.7—Table 4). Once again, however, the relation-
ship becomes nonsignificant when the social relationship
variables are included (model 4). For blacks, Hispanics
and other races, the baseline model indicated no negative
association between overweight status and the transition
to first sex, so we did not fit models adding controls.
Additional descriptive statistics show that overweight
white youths are more susceptible to social alienation and
limited romantic relationship experience than are normal-
weight white youths (not shown). A similar pattern of
weaker social integration among overweight teenagers is
not found for blacks, Hispanics and adolescents who
belong to other racial groups.

DISCUSSION
The findings show that overweight adolescents are likely
to have their first sexual experience later than normal-
weight adolescents. Being overweight delays the transi-
tion to first sexual intercourse in part because of social
exclusion from peer groups. Overweight adolescents are
less likely to have close friendship ties, more likely to feel
marginalized socially and less likely to experience roman-
tic relationships than their normal-weight peers. These are
key factors in the relatively late sexual debut. The find-
ings here are similar to those of Bingham and Crockett,
who showed that postponers (teenagers remaining sexu-
ally inexperienced at 12th grade) had the poorest quality
peer relationships.” At the same time, postponers reported
the most positive family relationships, the highest religios-
ity and the strongest attachment to schools. We did not
observe a similarly favorable profile of conventional val-
ues among the overweight teenagers in this study. In fact,
on average, these teenagers had lower grades than their
normal-weight peers.

The subanalyses by gender and racial and ethnic group
present an interesting twist, showing that the transition to

Perspectives on Sexual and Reproductive Health



first sex is delayed among females who are overweight and
among males who are underweight. Underweight males
may simply have slower pubertal development than their
normal-weight peers, and this may explain why the peer
relationship context does not account for their later onset
of sexual activity. For females, the role of overweight status
in delaying first sex is largely explained by poor social rela-
tionships. Overall, these findings show that excess weight
is far more limiting for females than for males. Findings
from the separate analyses of the four racial and ethnic
groups are consistent with the conclusions of prior studies
that prejudice against overweight individuals is stronger
for whites than for blacks.**+# Furthermore, they suggest
that the findings about the role of weak social relation-
ships in explaining the association between body weight
and the timing of first sex apply more to whites than to the
other racial and ethnic groups.

Studies of adolescent sex have begun to emphasize the
importance of identifying a trajectory of healthy sexual
development, rather than viewing teenage sex as necessar-
ily problematic or risky.’"*® Risk prevention programs are
most likely to be effective when both causes of risk and
factors leading to healthy development are well researched.
Prevention programs typically target youths who are
vulnerable to risky early sex, but overweight youths (par-
ticularly females and white teenagers) who delay sex well
beyond the ages when involvement in intimate relation-
ships becomes normative might also be facing issues that
hinder healthy sexual development. Peer relationships in
adolescence are building blocks for the development of
interpersonal relationship skills that will carry into adult-
hood.'” Social exclusion and a lack of romantic relation-
ships can contribute to a negative self-appraisal and a poor
body image among overweight youths, elevating the risk
of later adjustment problems.” The development of social
competence and overall psychological well-being may be
compromised. Later problems in forming unions, such as
cohabitation or marriage, can emerge because of poor self-
image and a lack of developmentally appropriate intimate
relationship experience.®® Overweight adolescents may
also experience later problems interacting with fellow stu-
dents in schools or colleagues in workplaces, which can
hinder their socioeconomic attainment.

The findings here also reveal the importance of the
nationwide campaign to fight against childhood obesity,
as it has a negative long-term impact not only on health,
but also on sociodevelopmental outcomes. In addition
to reducing the prevalence of obesity, decreasing weight
stigma and teaching coping strategies to overweight
youths are important. School programs that fight against
weight prejudice are still uncommon, despite the preva-
lence of obesity and the ubiquity of weight bias in daily
life. The goal of reducing weight stigma should be incor-
porated into existing diversity education that focuses on
raising awareness and tolerance of differences in race,
religion, gender or sexual orientation. Educators should
also be knowledgeable about effective coping strategies,
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and be willing and able to provide consulting services to
stigmatized youths. More efforts must be made to create
an environment in which overweight youths feel physi-
cally, psychologically and socially accepted. Such efforts
might promote the social inclusion of overweight youths,
thereby improving their chances for healthy social and
sexual development.

Our study has several limitations that should be
addressed in future research. First, several social rela-
tionship variables were included as indirect measures of
weight stigma. More direct questions that ask about per-
ceived weight discrimination would be helpful for assess-
ing how it mediates the impact of body weight on the
timing of sexual debut. Second, the Add Health data do
not permit examination of contraceptive use during first
sex for all respondents. (Relevant data are available for
those who made the transition prior to Wave 2, but not for
those who did so between Waves 2 and 3.)

Using longitudinal data from a large national sample
of U.S. adolescents, our study reveals the critical role of
social relationships in shaping first sexual partnerships.
Even though the prevalence of overweight has been
increasing over the past few decades, presumably making
excess weight more normative, widespread weight preju-
dice still influences important aspects of adolescents’ lives.
The results also highlight important gender and racial and
ethnic variations in the role of weight in adolescent sex-
ual development. Given recent trends in overweight and
obesity—and the relatively high prevalence of overweight
among black females and Hispanic males and females'—
the sexual development and later adult adjustment of
overweight youths of different genders and racial and eth-
nic backgrounds warrant more attention from the health
research community.
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