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Abstract

Purpose—To examine time-varying associations between predictors of recent multiple sexual
partners from middle adolescence through young adulthood.

Methods—We examined whether the odds of multiple partners in the past year were
differentially predicted by substance use and depression over time, using data from a nationally
representative longitudinal study (N=11,963, 52.2% female, 18.3% African American, 11.9%
Hispanic, 3.5% Asian, 2.6% other race, M age at Wave 1=16.1 years, SD=1.8). Data were
analyzed using the time-varying effect model, which estimates associations between predictors
and an outcome as a function of near-continuous time.

Results—The proportion of participants having multiple partners increased over time, leveling
off at around 30% after age 20. Significant positive associations between substance use and
multiple partners were strongest early in adolescence, and decreased sharply by around age 18.
The significant positive association between depression and sexual behavior weakened with age,
remaining significant in young adulthood for women, but not men.

Conclusions—These findings suggest that factors associated with having multiple recent sexual
partners change from middle adolescence through young adulthood. The time-varying effect
model can be used to identify risk factors that are especially salient at different ages, thus
identifying which age periods may hold the greatest promise for intervention.
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Introduction

Sexual behavior varies by age in prevalence, risks and correlates. By age 15, few individuals
have engaged in sexual intercourse; by the mid-twenties it is a near-universal experience [1].
Predictors of, and, by extension, the most efficacious methods for prevention of, risky sexual
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behaviors likely vary over time. However, although longitudinal research on sexual behavior
has expanded in recent years, there have been few studies that examine how the relevance of
predictors of sexual behavior changes by age [2]. Such research determine age periods
during which particular risk factors are most strongly linked to sexual behavior, and identify
mediators to target in prevention programs at different ages. In this study, we demonstrate
the utility of the time-varying effect model (TVEM) to uncover how correlates of sexual
behaviors vary over time. Specifically, we examine how the associations between substance
use and depression and multiple sexual partners differ from middle adolescence into young
adulthood, using data from the National Longitudinal Study of Adolescent Health (Add
Health).

Having a greater number of sexual partners is associated with risk of sexually transmitted
infections (STIs). Of particular risk are concurrent (more than one partner during the same
time period) or sequential (non-overlapping partners occurring close together in time)
partners, as individuals may not show symptoms of an STI before passing it to another
partner [3]. Concurrency of partners is a better predictor of STIs than number of partners
alone [4]; furthermore, research from Add Health suggests that both concurrent and multiple
sequential sexual partnerships in the last 18 months predicts STI risk over and above that of
total lifetime partners [3]. Although research has demonstrated that rates of STI increase
through the teens and peak in the mid-twenties [5], little is known about how the potential
influence of various risk factors changes with age. Thus, we examine whether certain factors
are most strongly linked to multiple recent partners at different ages.

Researchers have identified several predictors of multiple sexual partners. For example, use
of substances, including alcohol, tobacco and marijuana, is associated with more partners or
increased odds of multiple partners in adolescents and young adults [6-12]. Similarly,
experiencing more depressive symptoms is associated with a greater number of sexual
partners during adolescence and young adulthood [13-15]. Several studies have shown
associations between substance use and depression and multiple partners for both male and
female adolescents [7, 9, 14, 15], although some research has found that depressive
symptoms only predict multiple partners for female adolescents [16], and that different
substances may differentially predict number of partners by gender and race/ethnicity [12].
However, this research uses samples of adolescents and young adults at different ages,
providing only snapshots of different periods. Reviewing the literature can give some sense
of whether similar factors predict sexual behavior in individuals of different ages; for
example, one review paper suggests that a history of problems (i.e., substance use,
delinquency, depression) was a more consistent predictor of sexual behavior in early
compared to middle or late adolescence [2]. However, variations between studies make it
difficult to determine whether these are due to age differences or study design.

Relatively little research has examined, in a single study, rates and correlates of any aspect
of sexual behavior in individuals of different ages. A recent national, cross-sectional study
found that rates of sexual activity increase from adolescence to adulthood, whereas rates of
condom use decrease [1, 17]. A few older studies examined having multiple partners at
different ages. A national study of adults found that having multiple partners decreases over
time, with 32% of 18-24 year-olds, 22.5% of 25-29 year-olds and 18.5% of 30-34 year olds
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having two or more partners in a given year [18]. However, these figures don’t account for
marital status, which could greatly reduce odds of multiple partners, and do not include
individuals under age 18. Another study found no significant difference in odds of recent
multiple partners by age among 14-22 year-olds. However, this analysis examined only
sexually active individuals; thus, because a larger number of younger adolescents have no
sexual partners, the results may not represent the entire adolescent population [9]. In
addition, a few studies have examined age as a moderator of the association between risk
factors and sexual behaviors. For example, depression predicted odds of multiple partners
similarly for 14-19 and 20-25 year old individuals, but only predicted condom use for the
older group [19]. Research from Add Health has shown that associations between self-
esteem and depression on sexual initiation vary by age, with higher self-esteem predicting
sex in older adolescent boys, and higher depressive symptoms more strongly predicting sex
in younger compared to older adolescent girls [20].

Such an understanding of the age-graded differences in predictors of sexual behavior is
critical for both understanding sexual development and informing effective interventions to
reduce sexual risk behaviors. However, changes in correlates of sexual behavior likely
unfold in a more continuous fashion over time, rather than in discrete stages. Thus, grouping
individuals by age, as has been done in most prior studies, may obscure important but
nuanced shifts that occur as adolescents develop. Using an approach that examines
associations between predictors and sexual behavior in continuous time enables researchers
to systematically test periods in which particular factors are associated with sexual behavior
and identify periods of particular risk upon which to intervene. Methods now exist to
examine such changes as they unfold in continuous time.

One such approach is TVEM [21-22]. TVEM flexibly estimates how the association
between a predictor and an outcome (e.g., heavy episodic drinking and multiple partners)
differs over continuous time (e.g., from age 14 to age 32) without assuming the association
follows a parametric function of time. Note that the term “effect” in this context refers to a
regression coefficient, not a casual effect. In this study we use logistic TVEM, a variant of
TVEM for binary outcomes [23-24], to test how substance use and depressive symptoms
differ in their associations with multiple partners from age 14 to 32. In summary, we test the
following:

1. How do rates of reporting multiple sexual partners in a given year change by age
from middle adolescence to young adulthood, and how do these rates differ by
gender?

2. How do substance use and depression differentially predict multiple sexual partners
from middle adolescence through young adulthood, and how do these associations
differ by gender?

Participants and Procedures

Data are from the contractual sample of Add Health [25]. Eighty high schools and associated
middle schools were sampled, employing a clustered sampling design and survey weights to
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ensure that the sample was representative of schools in the United States with respect to
region, urbanicity, school type and size, and ethnicity. Data collection was approved by the
Public Institutional Review Board (IRB) at the University of North Carolina, and we
received approval from the Penn State IRB to analyze Add Health data. Participants initially
completed in-school and in-home interviews in 1994-1995 (Wave 1), when they were in 7t
through 12t grade. Follow-up in-home interviews occurred during 1995-1996 (Wave II;
12t graders not interviewed), 2001-2002 (Wave I11) and 2007-2008 (Wave V). We
included only individuals from the core sample, which was designed to obtain a
representative sample of the school-age population and is essentially self-weighting [25].
Our resulting sample contained 11,963 individuals (52.2% female, 18.3% African American,
11.9% Hispanic, 3.5% Asian, 2.6% other race, M age at Wave 1=16.1 years, SD=1.8).

About 80% of participants from the Wave | sample participated in each of the later waves.
We include person-waves of data from any measurement occasion in which an individual
completed data on the relevant outcome and predictors, regardless of later attrition, as
TVEM can handle different numbers and spacing of measurement occasions. However, we
excluded all measurement occasions where an individual was married, as correlates of
multiple partners may be different for married individuals. In addition, we restricted the data
to occasions collected after age 14 and prior to age 32, due to the sparseness of data outside
this range. Thus, we included 31,485 person-waves of data. Age in months was used as the
time variable in analyses.

Outcome—Our primary outcome was Multiple Partners, a measure of whether an
individual engaged in sexual behavior with more than one partner in the past year. At At
Waves | and I, this measure was computed using two measures. First, participants were
asked whether they engaged in series of behaviors with up to three relationship partners they
have named previously, including “We had sexual intercourse.” This was followed by the
item: “In additionto {____} and anyone whose initials you gave as a romantic relationship
partner, have you had a sexual relationship with anyone else?” At Wave Ill, participants
reported: “With how many different partners have you had vaginal intercourse in the past 12
months?” At Wave IV, participants were asked “Considering all types of sexual activity,
with how many male/female partners have you had sex in the past 12 months?” about both
their male and female partners; only opposite-sex partners were included to make the
measures more comparable across waves. Scores were dichotomized (0=0-1 partner, 1=2+
partners). Across the study, multiple partners in the past year were reported on about 23% of
occasions.

Predictors—We examined 4 time-varying risk factors for sexual behavior. Heavy Episodic
Drinking (HED) at any time in the past year was dichotomized from an item asking about
frequency of heavy drinking (4 or 5 drinks for females and males, respectively, except at W1
where 5 drinks was asked for all participants); HED was reported on 36% of occasions.
Marijuana use in the 30 days was dichotomized from an item asking about frequency of
marijuana use (reported on 17% of occasions). Any Smoking in the past month was
dichotomized from an item asking how often they smoked cigarettes in the past month; any
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smoking was reported on 31% of occasions. Depressive Symptoms is a sum score of a subset
of 9 items that parallel items in the Center for Epidemiological Studies Depression Scale
(CES-D) [25]. A sample item was “You felt sad,” and items were rated in a 0-3 scale from
Never/rarely to Most/all of the time (M=0.6, SD=0.5). The variable was standardized for
ease of interpretation.

Statistical analyses

Results

We used logistic TVEM to examine how four predictors were associated with odds of
multiple partners over time (i.e., from ages 14-32). First, we ran intercept-only models to
estimate rates of multiple partners by age separately for male and female participants. We
then estimated how HED, marijuana, tobacco, and depressive symptoms were associated
with multiple partners in four separate models. Models were run separately by gender to
allow for time-varying gender differences. Because all predictors were assessed at all waves,
we estimated time-varying coefficients of time-varying predictors. In each analysis, we also
controlled for race/ethnicity with 4 dummy-coded variables (Hispanic/Latino (HL), non-HL
Black, non-HL Asian, non-HL other, with non-HL White as the reference group) entered as
time-invariant predictors. All TVEMs were fit using the logistic. TVEM SAS macro, which
is available for download at methodology.psu.edu [21]. Note that results are presented as
figures, as time-varying coefficients are estimated in continuous time leading to a number of
coefficients too large to present in tables.

Figure 1 shows results for intercept-only models, which examine how rates of reporting
multiple partners changes with age for male and female participants. Each solid curve
indicates the estimated percentage of participants who reported multiple partners in a given
year at every age between 14 and 32 in continuous time. For example, for both male and
female participants, about 5% reported multiple partners at age 14, whereas about 30%
reported multiple partners at age 21. Dotted lines indicate 95% confidence intervals.
Between ages 14 and 25 male and female adolescents were equally likely to have multiple
partners. However, between ages 25 and 29, men had greater odds of multiple partners than
women (as determined by the non-overlapping confidence intervals in Figure 1); at age 27
nearly 40% of men had multiple partners, compared to 30% of women. This difference
disappeared by age 30.

Figures 2-5 show the results of analyses examining associations between other risk factors
and multiple partners. As associations are presented as odds ratios, confidence intervals not
containing 1 indicate a significant association between the predictor and outcome at a
particular age. HED is a significant predictor of multiple partners for female participants at
all ages, and for male participants prior to age 31 (Figure 2). However, this association
differs in strength by age: at age 14, individuals who had engaged in HED were 5.5 times
(male) or 7 times (female) more likely to have multiple partners, whereas by age 24,
individuals who had engaged in HED had only 2 times greater odds of having multiple
partners. Patterns by age were similar for male and female participants, apart from a short
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period around age seventeen when the association between HED and multiple partners was
slightly stronger for female participants.

Results were similar for marijuana use and smoking (Figures 3—4). The association between
use of these substances and multiple partners decreased over time, although it remained
significant. There were also significant gender differences between ages 16 and 18 for
smoking and 17 and 20 for marijuana, where associations were stronger for female
compared to male participants.

Figure 5 presents the association between depression and multiple partners. This association
declined over time, and was moderated by gender. At age 14, adolescent girls had a stronger
association between multiple partners and depressive symptoms than boys (OR 2.2 v. 1.3).
The association between multiple partners and depressive symptoms declined for both male
and female participants. Associations were statistically significant for male participants
through age 18, with a brief period of significance at age 20. For female participants this
association remained significant through age 29.

Discussion

This study demonstrates the utility of examining time-varying predictors of sexual behavior
by showing that the associations between risk factors and having multiple partners change—
gradually at some ages and rapidly at others—over developmental time. In general, odds of
multiple partners increase sharply throughout the teens, plateauing by the early twenties,
when about 30% of individuals had more than one sexual partner in a given year. However,
associations between substance use and depressive symptoms and odds of multiple partners
became weaker by age. This suggests that in early and middle adolescence, having multiple
partners may be part of a syndrome of problem behaviors [27]. However, as sexual behavior
becomes more normative in late adolescence and early adulthood, risky sexual behaviors
may frequently occur separately from other problem behaviors and negative mental health
outcomes. This decoupling of multiple partners and other risk behaviors in young adulthood
reflects that although having multiple partners may be associated with STI risk at any age, it
may not be viewed as being problematic to the same extent in young adulthood compared to
adolescence. Thus, prevention programs aimed at multiple problem behaviors may be
effective in early and middle adolescence. However, in late adolescence and early
adulthood, different types of risk behaviors may be more distinct, and require different
strategies for intervention. For example, in adolescence, a general program to promote
positive development may guard against a variety of problem behaviors, whereas in young
adulthood, programs focusing specifically on aspects of sexual health, such as those relating
to partner negotiation, condom use and STI risk may be more effective. In this study no
predictors were more strongly associated with multiple partners at later ages. This may be
due in part to the fact that some risk factors that may be more relevant for emerging adults
were not measured at earlier waves. As this study only examined a small number of
variables, future studies should examine the time-varying associations between sexual
behavior and additional potential correlates, including factors related to healthy relationship
functioning, which may be more important predictors in early adulthood.

J Adolesc Health. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Vasilenko and Lanza

Page 7

We also examined gender differences in odds and predictors of multiple partners, and found
that most predictors operated similarly for male and female participants. However, there are
a few noteworthy differences. First, men were significantly more likely to have multiple
partners in a given year between ages 25 and 29. This difference may suggest actual
differences in behavior at this age, such as a greater acceptability of having sex outside a
committed relationship in adulthood for men compared to women. However, research has
documented biases that may be associated with over-reporting in men [28]. Thus, these
differences may be due to reporting, rather than behavior. Second, although there was a drop
in the strength of the association between substance use and multiple partners for both male
and female participants over time, there was one period during which the association was
stronger for young women: between about age 17 and 20. This stronger association may be
because sex with multiple partners is more acceptable for men than women [29], and thus
women engaging in sex with multiple partners are also likely to be involved with other
deviant behavior. Sexual behaviors are likely seen as more problematic for both male and
female early- to mid-adolescents; however, sex with multiple partners may become more
socially acceptable for men at an earlier age than for women. However, this gender
difference disappears by age 20, perhaps suggesting that sex is viewed as being less deviant
for women after that age.

Finally, depressive symptoms were only associated with multiple partners for male
participants in adolescence, whereas this association remained for female participants into
the late twenties. Women with high levels of depressive symptoms may be more likely to
use sex with multiple partners to seek comfort or avoid negative feelings, or may lack self-
efficacy to refuse sexual behaviors [16]. However, because our predictor and outcome
variables were assessed in the same measurement occasion, it is possible the directionality is
reversed: women who have multiple partners are more depressed compared to men who
have multiple partners. This is consistent with research suggesting that transitioning to
sexual behavior is associated with depressive symptoms for female, but not male adolescents
[30-31]. Findings are also consistent with sexual double standards, which suggest sexual
behavior is more shameful for women, and thus more likely to cause distress [29]. However,
because these time-varying associations do not assess causality, caution should be taken in
interpretation. Methods for causal inference using observational data are now being adopted
more broadly, [32-33], and incorporating such methods in TVEM is an important area for
future research.

There are several other limitations to this study that provide areas for future research. First,
the measurement of several variables changed slightly over the multiple waves of this study,
including how number of partners was measured and the gender-specific definition of heavy
episodic drinking. Although the variables were recoded in such a way as to make them as
similar as possible, results must be interpreted with caution, as some observed differences
may be due to changes in the measures rather than changes over time. Researchers should be
sensitive to the possibility of this kind of analysis when designing their studies and endeavor
to keep their measures consistent across measurement occasions. In addition, because
participants of different ages were included in the first wave of the study, no single
participant had data from the entire age range, meaning there may be cohort effects. The age
range originally sampled was relatively small (approximately 6 years), limiting these cohort
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effects; however, this should be kept in mind when interpreting results. Our measure of
multiple partners referred to a relatively long period of time (one year). Although research
has found that having multiple partners during such a relatively long period to be associated
with greater STI risk compared to those with a single partner [3] for some individuals, this
may represent moving from one committed relationship to another, perhaps with adequate
time and STI testing between partners, and thus may not carry substantial health risk. Future
studies should examine whether results are similar with a shorter timeframe (e.g., 3 months),
as has been used in other studies of multiple partners in adolescence [9]. As in most studies
of sexual behavior, this study used self-report measures, and it is possible that some changes
observed over time were due to age-related changes in reporting behaviors. Finally, we used
a single, dichotomous measure of one aspect of sexual behavior, and other factors also play
a role. For example, individuals who have multiple partners, but use a condom, may not be
at increased risk compared to individuals who have unprotected sex. We also did include
information about concurrency of sexual partners, the relationship context of sexual
behaviors, or about sexual behavior with same-sex partners. Future research should examine
other aspects of sexual behavior, such as condom use, concurrent partnerships and sex with
non-relationship partners and how these change by age. Despite these limitations, this study
provides a demonstration of a new method, TVEM, which has potential for enhancing our
understanding of age-varying associations between sexual and other adolescent risk
behaviors.
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Figure 1.
Proportion of individuals having multiple sexual partners in the past year from age 14 to age

32, estimated by an intercept-only TVEM. Dotted lines indicate 95% confidence intervals.
The x-axis is labeled with age in years for clarity of presentation; age in months was used in
analyses.
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Figure 2.

Page 13

TVEM showing heavy episodic drinking predicting past year multiple sexual partners from
age 14 to age 32. Dotted lines indicate 95% confidence intervals. The x-axis is labeled with
age in years for clarity of presentation; age in months was used in analyses.
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Figure 3.

TVEM showing marijuana use predicting past year multiple sexual partners from age 14 to
age 32. Dotted lines indicate 95% confidence intervals. The x-axis is labeled with age in
years for clarity of presentation; age in months was used in analyses.
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Figure 4.
TVEM showing cigarette smoking predicting past year multiple sexual partners from age 14

to age 32. Dotted lines indicate 95% confidence intervals. The x-axis is labeled with age in
years for clarity of presentation; age in months was used in analyses.
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Figure 5.
TVEM showing past year depressive symptoms predicting past year multiple sexual partners

from age 14 to 32. Dotted lines indicate 95% confidence intervals. The x-axis is labeled with
age in years for clarity of presentation; age in months was used in analyses.
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