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Association Between Condom Use at Sexual Debut and Subsequent
Sexual Trajectories: A Longitudinal Study Using Biomarkers

| Taraneh Shafii, MD, MPH, Katherine Stovel, PhD, and King Holmes, MD, PhD

Rates of sexually transmitted infections (STIs)
are higher among adolescents and young
adults than among any other age group in the
United States,! and almost half of all new
HIV infections in the United States occur
among those younger than 25 years old.?
Other than abstinence, condom use is one of
the few proven effective means available for
reducing transmission of STIs.>”” However,
there is concern on the part of some that pro-
viding comprehensive sexual education, in-
cluding discussions of condom use, will lead
to increased sexual activity and that encour-
aging early condom use will result in sexual
risk taking among adolescents.

Despite the recognized effectiveness of
condoms for disease prevention, many sexu-
ally active young people use them only spo-
radically or not at all.® Previous studies have
examined the factors that influence whether
or not sexually active adolescents use con-
doms. These studies show that condom use
among adolescents is influenced both by sta-
ble traits, including gender and race/ethnic-
ity, and by time-varying factors, including
perceived risk of disease or unintended preg-
nancy, attitudes toward contraception, self-
efficacy in negotiating condom use with sex-
ual partners, and having previously suffered
a negative consequence of unprotected inter-
course such as an STI or unintentional preg-
nancy.g"30

In addition to these factors, several studies
of condom use among adolescents have
shown that early condom use is associated
with subsequent condom use.*"*'** In a
previous study in which we used data from
wave I of the National Longitudinal Study of
Adolescent Health (Add Health), we found
that sexually active adolescents who reported
using a condom at their sexual debut were
more than twice as likely as adolescents who
did not use a condom at their sexual debut
to report using a condom during their most
recent sexual intercourse (average age at

1090 | Research and Practice | Peer Reviewed | Shafii et al.

Objectives. We compared subsequent sexual behaviors and risk of sexually
transmitted infections among adolescents who did and did not use a condom at
their sexual debut.

Methods. We derived data from the National Longitudinal Study of Adoles-
cent Health, which followed a sample of 4018 sexually active adolescents be-
tween 1994 and 2002. During waves |, Il, and Il of the study, data on sexual be-
havior were gathered, and at wave lll urine specimens were collected to test for
sexually transmitted infections.

Results. Among interviewed adolescents, those who reported condom use at
their debut were more likely than those who did not use condoms at their debut
to report condom use at their most recent intercourse (on average 6.8 years after
sexual debut), and they were only half as likely to test positive for chlamydia or
gonorrhea (adjusted odds ratio=0.50; 95% confidence interval=0.26, 0.95). Re-
ported lifetime numbers of sexual partners did not differ between the 2 groups.

Conclusions. Adolescents who use condoms at their sexual debut do not report
more sexual partners, are more likely to engage in subsequent protective be-
haviors, and experience fewer sexually transmitted infections than do adoles-
cents who do not use condoms at their sexual debut. (Am J Public Health. 2007;

debut: 15 years; average interval between
first and most recent intercourse: 23
months). This association remained after we
controlled for potentially confounding fac-
tors.”

Building from previous studies, we hy-
pothesized that early condom users would
have less risky sexual profiles over time—
even after possible selection effects had
been controlled—than would their peers
who were not early condom users. Our rea-
soning was that early use of condoms asso-
ciates sexual activity with condom use, a
cognitive linkage that may lead to the de-
velopment of a persistent habit of condom
use and healthier sexual decisionmaking.’
We used data from waves I, II, and III of
Add Health to compare respondents who
did and did not use a condom at their sex-
ual debut on 3 important dimensions of
subsequent sexual behavior: condom use at
most recent sexual intercourse (average of
6.8 years after debut), total lifetime number
of sexual partners, and current infection
with a bacterial STI (measured through
urine testing at wave III).

97:1090-1095. doi:10.2105/AJPH.2005.068437)

METHODS

National Longitudinal Study of
Adolescent Health

Add Health is a nationally representative,
longitudinal survey designed to study adoles-
cent health in the United States. The survey
sample was a clustered and multistage strati-
fied sample of adolescents attending schools
across the country; specific minority groups
were oversampled. Add Health began with
a stratified random sample of 80 US high
schools; among the 90 000 students attend-
ing these schools and selected feeder schools,
27745 students in 7th through 12th grade
were identified for wave I in-home interviews
(September 1994—December 1995). During
wave II (n=14738), which took place 1 year
later (May 1996—August 1996), all wave I
participants completed follow-up in-home in-
terviews, with the exception of high school
seniors who had since graduated.

More than 75% (14 322) of the original
wave I sample (18 924) completed the wave
III in-home interview and provided urine
specimens. 6 to 8 years later (August
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2001-April 2002). Researchers at the Car-
olina Population Center, who conducted the
study, and the Survey Research Unit at the
University of North Carolina investigated non-
response in wave III of Add Health and con-
cluded that the wave III sample was represen-
tative of the wave I sample when the
provided sampling weights were included in
computations of population estimates.

The comprehensive in-home interviews
conducted at each wave covered a broad
range of topics, and audio computer-assisted
self-interview techniques were used for sensi-
tive topics such as criminal activity, illicit drug
use, and sexuality. At wave III, participants
provided urine specimens that were screened
for Neiserria gonorrhoeae and Chlamydia tra-
chomatis using ligase chain reaction (LCR)
testing. (Additional details on the Add Health
study design and methodology are available
at http://www.cpc.unc.edu/addhealth/design.)

Study Sample

Our sample was restricted to respondents
who participated in all 3 waves of Add
Health, who reported sexual activity (defined
as vaginal intercourse), and whose sexual
debut had occurred by wave II. These restric-
tions produced a sample of 4018 adolescents
and young adults. At wave III, the partici-
pants ranged in age from 18 to 26 years; the
average interval between sexual debut and
most recent sexual intercourse was almost 7
years (82 months).

Analysis Strategy

We used simple and multiple logistic and
linear regression equations to estimate the
effect of condom use at sexual debut on 3
variables measured at wave III that captured
important aspects of sexual behavior and sex-
ual health among young adults: condom use
at most recent sexual intercourse (model 1),
log of lifetime number of sexual partners
(model 2), and C trachomatis or N gonor-
rhoeae infection detected using LCR assays of
urine specimens (model 3). (We used the nat-
ural log of number of sexual partners as our
dependent variable because the distribution
was skewed to the right.*°)

The simple models were used to estimate
the overall effect of early condom use on sub-
sequent sexual behavior; multiple regression
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models adjusted for factors known to influ-
ence either condom use at debut or subse-
quent sexual behaviors and outcomes. The
adjusted models allowed us to assess whether
the observed direct effects were attributable
to confounding.

We accounted for Add Health’s complex
sampling design by including school and re-
gion as clustering variables in the survey
estimation routines in Stata version 8 (Stata
Corp, College Station, Tex). In addition, we
applied poststratification sampling weights to
account for loss to follow-up.

Variables

Our predictor of interest was condom use
at sexual debut, an indicator variable taken
from either wave I or wave II depending on
when the respondent’s sexual debut had oc-
curred. To correctly specify our adjusted mod-
els, we used data proximate to sexual debut
(either wave I or wave II) to measure factors
that may have influenced condom use at sex-
ual debut. These factors were risk taking (as-
sessed on a 5-point scale measuring bike
helmet and seatbelt use), negative feelings
(assessed on a 5-point depressive symptoms
scale), self-efficacy (assessed on a 5-point
scale measuring birth control negotiation with
one’s partner), personal motivation to use
birth control (assessed on a 5-point scale), ma-
ternal approval of birth control use (assessed
on a 5-point scale), use of hormonal contra-
ception at sexual debut (oral contraceptive pill
or Depo-Provera; yes or no), and intoxication
at sexual debut (yes or no).

Two variables measuring relatively stable
factors were drawn from wave I only. The
first was family socioeconomic status (as-
sessed on a 10-point scale measuring parental
educational achievement and family income),
and the second was exposure to some type of
sexual education in school (HIV or pregnancy
prevention).

We used data from all 3 waves to calculate
the time interval between sexual debut and
most recent sexual encounter and to ascertain
whether respondents had ever been diag-
nosed with an STI (self-reported by respon-
dents) or had ever regretted a sexual en-
counter that occurred after alcohol use. We
used data from wave III to measure other fac-
tors proximate to most recent sexual activity,

including demographic characteristics (highest
educational level, income, intelligence score,
marital status), sexual activity level (frequency
of sexual intercourse), and contraception and
condom use in the past 12 months.

RESULTS

Sample Descriptive Statistics

Table 1 provides an overview of the study
sample. More than half of the respondents
were women (529%), and their average age at
wave III was 22.2 years. Almost two thirds
of the respondents identified themselves as
White (64%), and slightly more than one fifth
reported being married (22%). Average age
at sexual debut was 15.2 years, and the me-
dian interval between sexual debut and most
recent sexual intercourse was 6.8 years
(range: 4.4—15.6 years). Sixty-two percent of
the respondents reported having used a con-
dom at their sexual debut, whereas 38% re-
ported having used a condom during their
most recent sexual intercourse. Median life-
time number of sexual partners was 5, and
6% of respondents had tested positive for ei-
ther N gonorrhoeae or C trachomatis.

Differences Between Condom Users and
Nonusers

There were differences in the demo-
graphic and behavioral characteristics of
adolescents who did and did not use a con-
dom at their sexual debut (Table 1). Condom
users had somewhat more advantaged socio-
demographic and educational profiles than
did nonusers, and they engaged in fewer
high-risk behaviors and more protective be-
haviors (including use of hormonal birth
control at their sexual debut) than did
nonusers. However, at wave III the 2
groups did not differ in terms of number
of partners or frequency of sexual inter-
course during the past year.

Condom Use at Most Recent Sexual
Intercourse

Table 2 presents estimated odds ratios (ORs)
derived from simple and multiple logistic
regressions of condom use during most recent
sexual intercourse on condom use at debut.
The odds ratios were not appreciably differ-
ent in the 2 models, suggesting that control
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TABLE 1—Descriptive Sample Profile: National Longitudinal Study of Adolescent Health,
1994-2002
Full Used Condom Did Not Use
Sample  at Sexual Debut  Condom at Sexual
Characteristic (N=4018) (n=2491) Debut (n=1527)

Condom use at sexual debut, %° 62 100 0
Condom use during most recent sexual intercourse, % 38 40 34
Median lifetime no. of sexual partners® (range: 1-50) 5.00 5.00 5.00
Positive gonorrhea or chlamydia test, % 6 5 8
Women, % 52 50 53
Mean age, y (range: 18-26) 22.22 2222 2222
Race/ethnicity, %

White 64 66 61

Black 21 22 21

Hispanic 12 10 14

Asian 2 2 2

Native American 1 0 2
Married, % 22 20 26
Mean family socioeconomic status score (wave | only; range: 1-10) 5.37 5.42 5.28
Mean Picture Vocabulary Test (1Q) score (range: 7-122) 98.22 99.21 96.62
Mean highest educational level, y (range: 6-22) 12.68 12.87 12.36
Exposed to sex education, % (wave | only) 86 87 84
Mean risk-taking scale score® (range: 0-4) 1.29 1.26 1.34
Mean negative feelings scale score’ (range: 0-2.4) 0.57 0.54 0.63
Mean self-efficacy scale score” (range: 1-5)

With partner and birth control 4.22 4.34 4.04

Motivation to use birth control 3.86 3.98 3.67
Mean maternal approval of birth control scale score® (range: 1-5) 3.56 3.60 351
Mean age at sexual debut, y (range: 10-20) 15.18 15.35 14.91
Use of oral contraceptive pill or Depo-Provera at sexual debut, %° 15 22 4
Median no. of sexual partners in past 12 mo (range: 0-45) 1.00 1.00 1.00
Median frequency of sexual encounters in past 12 mo (range: 0-900) 40.00 40.00 40.00
Use of birth control during most recent sexual intercourse, % 65 68 59
Alcohol or drug use at sexual debut, % 10 9 13
Median interval between sexual debut and most recent sexual 6.83 6.75 7.00

intercourse, ° (range: 4.4-15.6)

Ever diagnosed with sexually transmitted disease, %" 24 22 21
Ever regretted sexual activity after alcohol use, %° 36 34 40
°As reported in wave | or I, depending on when sexual debut occurred.
®Calculated from data collected during wave at which sexual debut occurred (i.e., wave | or wave II) and during wave II.
“As reported in waves |, Il, and IIl.

for relevant stable straits and time-varying Lifetime Number of Sexual Partners
factors did not account for the rate of subse- Table 3 presents estimates from simple and
quent condom use among early users. Seven multiple linear regressions of the log of life-
years after their sexual debut, those who had time number of sexual partners on condom
used a condom at their debut were approxi- use at sexual debut. In both models, the coef-
mately 36% more likely than those who ficient associated with condom use at debut
had not used a condom at their debut to was statistically indistinguishable from zero,

have used a condom during their most recent  indicating that there was no difference be-
sexual activity. tween those who did and did not use a

TABLE 2—Logistic Regression of Condom
Use During Most Recent Sexual
Intercourse on Condom Use at Sexual
Debut: National Longitudinal Study of
Adolescent Health, 1994-2002 (n=4018)

0dds Ratio (95%
Confidence Interval)
Unadjusted model 1.30** (1.09, 1.55)
Adjusted model® 1.36** (1.09, 1.70)

Note. The median interval between sexual debut and
most recent sexual intercourse was 82 months.
*Adjusted for gender, age, race/ethnicity, marital
status, family socioeconomic status, 1Q score,
educational level, exposure to sex education, age at
sexual debut, hormonal contraception use at sexual
debut, intoxication at sexual debut, self-efficacy,
motivation to use birth control, maternal approval of
birth control, risk taking, and negative feelings.
**p<.01.

TABLE 3—Linear Regression of Log of
Lifetime Number of Sexual Partners on
Condom Use at Sexual Debut: National
Longitudinal Study of Adolescent Health,
1994-2002 (n=4018)

b (95% Confidence Interval)

Unadjusted model —0.07 (-0.15,0.02)
Adjusted model® -0.02 (-0.12, 0.08)

*Adjusted for gender, age, race/ethnicity, marital status,
age at sexual debut, hormonal contraception use at
sexual debut, intoxication at sexual debut, self-efficacy,
motivation to use birth control, maternal approval of
birth control, risk taking, negative feelings, condom or
birth control use during most recent sexual intercourse,
lifetime diagnosis of sexually transmitted disease, and
regret associated with having sex after alcohol use.

condom at their sexual debut in terms of sub-
sequent number of sexual partners.

Positive Urine Test for Gonorrhea or
Chlamydial Infection

Table 4 reports ORs from simple and multi-
ple logistic regressions of gonorrhea or chla-
mydia infection on condom use at debut and
selected confounders. The adjusted model
showed that respondents who reported using
a condom at their sexual debut were half as
likely as respondents who did not report using
a condom at their debut to test positive for
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TABLE 4—Logistic Regression of
Gonorrhea or Chlamydial Infection at
Wave Il on Condom Use at Sexual Debut:
National Longitudinal Study of Adolescent
Health, 1994-2002 (n=4018)

0dds Ratio (95%
Confidence Interval)

Unadjusted model
Adjusted model®

0.67* (0.45, 1.00)
0.50* (0.26, 0.95)

*Adjusted for gender, age, race/ethnicity, marital
status, family socioeconomic status, 1Q score,
educational level, exposure to sex education, age at
sexual debut, lifetime number of sexual partners,
hormonal contraception use at sexual debut,
intoxication at sexual debut, self-efficacy, motivation
to use birth control, maternal approval of birth
control, risk taking, and negative feelings.

*P<.05.

gonorrhea or chlamydial infection at wave II1
(adjusted OR=0.50; 95% confidence interval
[CI]=0.26, 0.95), even though the 2 groups
reported similar numbers of sexual partners
(and similar frequencies of sexual activity).

DISCUSSION

Adolescents who used condoms at their
sexual debut later used condoms at substan-
tially higher rates than did adolescents who
did not use condoms at their debut, and this
was the case even after 7 years. It might be
argued that this association stemmed from
the influence of other factors associated with
both early and later condom use; for exam-
ple, those who use condoms at their sexual
debut typically take fewer risks than those
who do not. However, 2 findings from this
study counter this line of reasoning.

First, adjusting for both stable and time-
varying characteristics did little to influence
the estimated effect of early condom use on
subsequent condom use. Second, those who
used condoms at their sexual debut had the
same number of sexual partners (and a simi-
lar frequency of sexual intercourse) as their
counterparts who did not use a condom at
their sexual debut. Although there were de-
mographic and behavioral differences be-
tween the 2 groups, these differences do not
explain the interesting pattern of subsequent
sexual behavior observed in our study.
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Therefore, the most important finding of
our study is that despite similarities in self-
reported sexual activity, those who used a
condom at their sexual debut were half as
likely as those who did not to have a positive
urine LCR test for gonorrhea or chlamydial in-
fection at the time of the wave III interview.
Few condom use studies involving adolescents
have included STI biomarkers to validate self-
reported behaviors,*** and we found no longi-
tudinal studies with biomarkers that followed
adolescents over a long period of time. Our
findings that the association between early
condom use and condom use during subse-
quent sexual activity persisted many years
after debut and that, despite relatively active
sexual lives, early condom users were less
likely to have an STI at follow-up were consis-
tent with our hypothesis that early condom use
per se may help establish healthy and protec-
tive sexual habits among adolescents.

In the wake of the substantial increases
over the past decade in government funding
for abstinence-only education, some have
raised the question of whether these pro-
grams follow the basic principle of medical
ethics: do no harm.*® No randomized trials
have convincingly shown that these programs
are effective in delaying sexual debut, de-
creasing unintended pregnancies, or reducing
the incidence or prevalence of STIs among
adolescents.”’

We know of no prospective cohort studies
showing that individuals exposed to abstinence-
only education are at lower subsequent risk
of STIs than those not exposed to abstinence-
only education. In fact, a recent study involv-
ing Add Health data showed that STI fre-
quencies (measured at wave III) were similar
among adolescents who had previously
signed a virginity pledge and adolescents who
had not made such a pledge.®® Together with
our findings, this result suggests that failing to
provide adolescents with information about
contraception and disease prevention may be
deleterious to their health: if young people
choose to engage in sexual intercourse de-
spite abstinence-only messages and are not
familiar with safe-sex practices, they may be
at increased risk for negative health out-
comes.>"3%*° Our findings demonstrate the
importance of early experiences with con-
doms as an independent factor associated

with healthier outcomes even 7 years after
adolescents’ sexual debut.

This study involved both limitations and
strengths. Our measures of condom use and
sexual activity relied on respondents’ self-
reports, although bias was reduced by the
use of audio—computer-assisted self-interview
techniques* 3 during all 3 waves of the
study. The use of STI biomarkers from wave
III provided an objective measurement of sex-
ual risk taking. The Add Health study design
is longitudinal, but many items were retro-
spective in nature, potentially introducing re-
call bias and measurement error. Although
every effort was made to contact participants
for follow-up waves, there was 20% loss to
follow-up by wave III. Poststratification
weights were used to adjust for nonre-
sponse among those lost to follow-up and
those declining to participate in wave III.
However, the possibility remains that the
sample was selective.

Furthermore, although Add Health’s
unusually rich data set allowed us to include
many of the factors that may have influenced
the outcomes of interest in our analytic mod-
els, variables omitted or not measured here
may have played a key role in shaping re-
spondents’ subsequent sexual activity trajec-
tories. For instance, partnership characteris-
tics represent an important determinant of
condom use.'®71921262930 Although we in-
cluded marital status, number of partners in
the past 12 months, and (in model 1 and
model 3) lifetime number of partners in our
models, other characteristics—such as dura-
tion of relationship, age differential, and type
of relationship—may also play a role in sex-
ual decisionmaking, risk, and behavior. Fi-
nally, because this was an observational
study, we make no claims about causal rela-
tionships between factors.

Despite these limitations, this study is impor-
tant and unusual because we relied on a nation-
ally representative longitudinal investigation of
adolescent sexual behavior that included meas-
urements of STI status made using biomarkers.
The longitudinal study design offered us a rare
opportunity to follow adolescent sexual health
and behavior from sexual debut into late ado-
lescence and young adulthood and to relate
these characteristics to other events important
in the lives of adolescents.
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Although abstinence-only messages are
being promoted in some parts of the United
States today, 62% of high school students
report that they have had sexual intercourse
by their senior year.® Our study demonstrates
that adolescents and young adults who
used condoms at their sexual debut were no
more—or less—sexually active than their
peers who did not use a condom at their
sexual debut. Rather, early condom users
were more likely than nonusers to practice
safe sex as young adults and were less likely
to have an STL

Reduced STI prevalence among early con-
dom users improves health at an individual
level but also represents a social benefit in
terms of a smaller overall disease burden, de-
creased costs associated with STI care, and
reduced transmission of infection to others.
Moreover, adolescents and young adults with
STIs who do not use condoms put their fu-
ture sexual partners at risk. Early establish-
ment of a habit of condom use is associated
with continuation of this protective behavior
long after sexual debut, which will benefit all,
even those who abstain from sexual activity
until adulthood. ®
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