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Unprotected sex with an HIV-positive individual is the pri-
mary vector of HIV infection in the United States.1 And since
the advent of highly active antiretroviral therapy (HAART)
in 1996, there have been growing concerns about unpro-
tected sex—particularly among HIV-positive individuals re-
ceiving HAART who may have unprotected sex because they
feel healthier or because they erroneously believe that they
are no longer infectious because of reduced viral loads.2

The prevalence of unprotected sex among HIV-positive per-
sons has been increasing since 1996;3 meanwhile, the in-
cidence of STDs,4 including HIV,5 has also increased, es-
pecially among men who have sex with men. 

Studies have examined how safer-sex practices among
HIV-positive individuals have changed since the advent of
HAART. According to a meta-analysis of work done on the
association between HAART and unprotected sex at the
individual level, 21 of 25 studies examined suggest that
HAART treatment has little effect on the decision to engage
in unprotected sex.6 Moreover, of the seven that found sig-
nificant associations, four indicate that HAART is associ-
ated with a reduced propensity to engage in unprotected
sex. Taken together, these findings suggest that the social
context after the advent of HAART, not the characteristics
of individuals receiving HAART, is driving the rise in un-
protected sex and the increased spread of STDs, especial-

ly among men who have sex with men.
Several psychosocial factors have repeatedly been linked

to unprotected sex among HIV-positive persons. Among
men who have sex with men, using avoidance as a coping
style has been associated with increased rates of unprotected
anal intercourse.7 Blaming others for acquiring HIV has
consistently been associated with increased risk of unpro-
tected sex.8 Similarly, unprotected anal sex has been asso-
ciated with an increased level of sexual arousal, having sex
under the influence of drugs, having difficulty in discussing
safer sex with partners, believing that safer-sex practices
reduce pleasure, having a greater number of male partners
and experiencing emotional distress;9 however, these re-
lationships have not been consistently observed.10

Although individuals’ coping styles and emotional states
influence their propensity to engage in unprotected sex,
sex is a social process that occurs within a social decision-
making context. The nature of the sexual partnership is an
important determinant of unprotected sex among HIV-
positive persons. Seropositive men and women are signif-
icantly more likely to engage in unprotected sex with part-
ners reported to be HIV-positive than with uninfected part-
ners.11 Moreover, among seropositive men who have sex
with men, having a greater number of partners is associ-
ated with having more unprotected sex.12
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the youth’s HIV status. Each participant was paid $20–25
to complete a baseline interview. 

Participants in both studies completed similar interviews
that covered a variety of demographic, social, medical and
behavioral topics. Both instruments were primarily inter-
viewer-administered to participants on a computer, although
the post-HAART study contained a section using audio com-
puter-assisted self-interview; pre-HAART interviews typi-
cally lasted three hours, whereas post-HAART interviews
averaged approximately two hours. Interviewers were cho-
sen to reflect the ethnic diversity of the participants and
were trained to administer the assessment on-site, using
laptop computers. Interviewer training covered research
ethics, emergency procedures for suicidal and homicidal
ideations, psychosocial and substance abuse assessments,
procedures for reporting sexual abuse, intensive review of
assessment protocols and mock interviews.

The assessments measured lifetime and current behav-
iors, defined as activities in the previous three months. Sev-
eral strategies were employed to enhance overall recall. For
example, participants were probed in-depth about life
events, such as job or school changes, celebrations, rela-
tionships and changes of residence. Using these events as
anchors, we generated a visual time line of the past 12
months for each participant and made frequent references
to it during the interviews to assist them in accurately an-
swering questions. Interviewers were trained to aid par-
ticipants in summing behaviors over the different time
frames and to confirm the accuracy of reporting using con-
sistency checks and frequent probing.

The most significant difference between the two inter-
ventions was that the pre-HAART intervention occurred in
a group setting, whereas in the post-HAART intervention,
participants worked one-on-one with a trained HIV pre-
vention facilitator. Also, the second intervention limited its
enrollment to youth who were recent substance users at
the time of their baseline interview; however, the baseline
data included youth who were not recent substance users.
These differences had no impact on the current analysis,
as enrollment criteria for the two baseline samples analyzed
were the same, except for the age range, which we have trun-
cated in the second study to facilitate cross-study compar-
isons. An analysis not shown here indicated that the in-
clusion of drug use as a predictor had no effect on the
models that were tested.

Measures

•Independent variables. Measures related to participants’
and their sexual partners’ demographic characteristics, par-
ticipants’ health status and participants’ sexual behavior,
were considered as independent variables. Demographic
variables included age, gender, research site, educational
background, and race and ethnicity. Being a man who has
sex with men was based on whether male participants re-
ported ever having had a male sexual partner. 

Physical health status was measured by participants’ self-
report of their most recent CD4 count and by the time

HIV-positive men who have sex with men appear to pro-
tect their primary sexual partners more than those who
are HIV-negative do: HIV-negative men who have sex with
men report more unprotected sex with primary partners
than with other partners;13 seropositive men do not.14

Among HIV-positive individuals, having sex without dis-
closing one’s serostatus is more common for men who have
sex with men than for other men or for women.15 More-
over, those who disclose their serostatus do not have sig-
nificantly higher rates of safer sex than those who do not
disclose their serostatus, as might be expected.16

None of the studies examining how safer-sex practices
among HIV-positive individuals have changed since the ad-
vent of HAART has focused on youth. Young people are of
particular importance because an estimated 13% of reported
cases of HIV in the United States between 1996 and 1999
occurred among 13–24-year-olds,17 and 50% of all new HIV
infections worldwide are among people aged 15–24.18 This
study aims to compare the factors associated with unpro-
tected sex among young people living with HIV before and
after the advent of HAART.

In keeping with previous studies of adult populations,
we examine the association between unprotected sex and
mental health, partner’s serostatus, serostatus disclosure,
number of sex acts and type of partner (primary or casu-
al). We examine these variables in two samples of youth
living with HIV—one recruited prior to the advent of HAART
and the other after. In addition, because individual-level
associations between HAART and unprotected sex are of
increasing interest, we examine characteristics associated
with unprotected sex among youth living with HIV in the
post-HAART era, comparing those individuals who were
receiving HAART with those who were not.

METHODS

Study Design

Baseline samples from two similar longitudinal studies of
interventions that targeted the sexual behaviors of HIV-
positive youth provided the data for our study.19 The first
sample (pre-HAART) consisted of 351 youth aged 13–24,
recruited between January 1994 and August 1996 at ado-
lescent clinical care and social service sites in four locations—
Los Angeles, New York, San Francisco and Miami.20 The
second sample (post-HAART) consisted of 253 youth aged
13–29, recruited between May 1999 and December 2000.
Recruitment occurred primarily at similar sites and in the
same cities (except Miami) as those used for the pre-HAART
study.21 To make the two samples more comparable, the
age of participants was restricted to include only those aged
24 or younger; therefore, 87 participants in the post-HAART
sample and four participants in the pre-HAART sample were
removed.

In both studies, participants were eligible if they provided
informed consent and were determined at baseline to be
sufficiently healthy to remain in the study. Parental con-
sent was obtained for any participant younger than 18 who
was not an emancipated minor if the parent was aware of
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elapsed since their reported date of HIV diagnosis. The Brief
Symptom Inventory (BSI)—a composite index of 53 items,
each of which is measured on a five-point Likert scale rang-
ing from 0 (not at all) to 4 (extremely)—was used as a mea-
sure of mental health; an increased BSI score signifies greater
emotional distress. Current antiretroviral use was assessed
for the post-HAART study with a yes-or-no question.

For sexual behavior, we used participants’ reported num-
ber of sex partners over the past three months. In their in-
terviews, participants in the post-HAART sample were asked
to give a detailed sexual history of up to 15 recent partners;
however, those in the pre-HAART group were asked about
only five. Thus, we did not consider data for the sixth and
subsequent partners of participants in the post-HAART sam-
ple. Participants reported the age, gender, perceived serosta-
tus and relationship type (casual or serious) of each partner. 

Also, participants reported whether they had disclosed
their serostatus to each partner and answered questions
regarding the number of sex acts and condom use with each
partner. Partner serostatus was asked as a multiple-choice
item for the pre-HAART group, but as a yes-or-no question
for the post-HAART group. This difference in question word-
ing and the difference in number of reported partners dic-
tated that we run separate regression analyses for the two
samples.
•Dependent variable. The outcome variable—unprotected
sex in the three months prior to baseline—was based on

youths’ responses to four questions regarding sexual be-
havior with each reported partner: the number of times the
participant had vaginal sex with the partner, the number
of times the participant or partner used a condom for vagi-
nal sex, the number of times the participant had anal sex
with the partner and the number of times the participant
or partner used a condom for anal sex. If a participant’s re-
ported number of times using a condom with a partner was
less than the reported number of sex acts (for vaginal sex,
anal sex or both) with that partner, we deemed the partic-
ipant to have had unprotected sex with that partner. Those
who did not report any vaginal or anal sex in the three
months prior to baseline were excluded from the analysis.

Analysis

The data were structured hierarchically, with one record
produced for each of the sex partners detailed by partici-
pants, allowing for multiple records for each participant.
The first level of the hierarchy consisted of participant-based
variables, and the second level consisted of partner-based
variables. 

The analysis included data for 501 partners of 224 par-
ticipants in the pre-HAART sample and 175 partners of 104
participants in the post-HAART sample. Seventy pre-HAART
and 45 post-HAART participants had been abstinent in the
three months prior to the interview and were consequently
excluded from the analysis. 

We used SAS version 8.1, primarily the GENMOD pro-
cedure, for the analysis. An informal selection procedure,
based on choosing the most highly predictive variables, was
used to create a parsimonious model. Participants with miss-
ing data (51 from the pre-HAART sample and 17 from the
post-HAART sample) were excluded. 

To identify the covariates that were predictive of unpro-
tected sex, we used a generalized estimating equations pro-
cedure, because unprotected sex was treated as a binary
outcome variable and the hierarchical nature of the data
set precluded a simpler generalized linear model analysis.
The two levels represented by the hierarchical linear model
were the participants (level one) and the partners of each
participant (level two). A follow-up analysis involving only
the post-HAART sample was conducted to investigate dif-
ferences in the predictors of unprotected sex between those
participants who were receiving HAART treatment and
those who were not. 

Initial models included all of the potential predictors in
the two data sets and selected two-way interaction terms
for these variables. All of the interaction terms and many
of the main effects failed to reach significance (alpha=.05).
To create a more parsimonious model, we eliminated the
variables that failed to meet this criterion for both data sets.
The following variables were retained: being a man who
has sex with men, log of the time since participant’s HIV
diagnosis, overall BSI score, partner’s serostatus, relation-
ship status, number of sex acts with a particular partner
and  disclosure of HIV serostatus to a particular partner.
Current antiretroviral use was included only for the post-

Unprotected Sex Among Youth Living with HIV Before and After HAART

TABLE 1. Selected characteristics of two samples of HIV-positive youth aged 13–24,
recruited before and after the advent of HAART

Characteristic Pre-HAART Post-HAART χ2 or t
(N=224) (N=104)

Demographic
Male (%) 77.2 71.2 0.23
Men who have sex with men (%) 75.5 68.3 1.86
Age (mean) 21.0 (1.86) 21.2 (1.67) 1.00
High school graduate/GED (%) 55.3 50.0 0.78
Location (%)

Los Angeles 43.8 33.7 16.80**
Miami 4.5 0.0
New York 27.2 48.1
San Francisco 24.6 18.3

Race/ethnicity (%)
White 22.3 17.3 2.79
Black 23.7 31.7
Latino 37.5 34.6
Other 16.5 16.4

Health status
Log CD4 count (mean) 6.0 (0.85) 5.8 (1.26) –1.38
CD4 <200 (%) 11.6 11.5 0.29
Yrs. since diagnosis (mean) 2.1 (2.05) 3.1 (3.06) 3.06**
BSI score 48.6 (38.6) 54.5 (39.9) 1.26
Using HAART (%) na 22.1 na

Sexual behavior†
Had unprotected sex (%) 25.0 61.5 40.87**
No. of sex partners (mean) 7.7 (32.1) 7.2 (18.8) –0.17
% of partners who were casual (mean) 46.2 (42.6) 28.0 (38.7) –3.71**
% of partners who were HIV-negative (mean) 69.9 (40.5) 54.3 (44.3) –3.16**
% of partners to whom serostatus

was disclosed (mean) 52.5 (44.9) 41.8 (44.7) –2.00*
No. of sex acts per partner (mean) 11.2 (19.0) 15.0 (24.4) 1.41

*p<.05. **p<.01. †In the previous three months. Notes: Figures in parentheses are standard deviations. BSI=Brief
Symptom Inventory. na=not applicable.
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Variables Associated with Unprotected Sex

Among the pre-HAART sample, being a man who has sex
with men and being in a casual relationship were negatively
associated with the odds of having unprotected sex (odds
ratios, 0.5 and 0.2, respectively—Table 2). Among the post-
HAART sample, the odds increased with BSI score and were
negatively associated with having an HIV-negative partner
(1.02 and 0.2, respectively); the participant’s number of
sex acts with and disclosure of serostatus to a partner were
marginally associated with increased odds of unprotected
sex. The time since HIV diagnosis was not significantly as-
sociated with unprotected sex in either sample, and HAART
use was not significantly associated with unprotected sex
in the post-HAART sample.

For our separate analyses of the interactions between
HAART use and other predictors of unprotected sex, we
divided the post-HAART sample into two subgroups: the
54 participants who were using HAART (who had 76 part-
ners) and the 50 who were not (who had 99 partners).
Among both groups, having an HIV-negative partner was
associated with significantly reduced odds of unprotected
sex (0.2 and 0.3, respectively—Table 3). In addition, BSI score
was positively associated with the odds of unprotected sex
among nonusers (1.02).

DISCUSSION

Several important findings emerged from this analysis. First,
our data suggest that the characteristics associated with
unprotected sex among youth living with HIV have changed
since the advent of HAART. In the pre-HAART sample, sex-
ual behavior and relationship status were significantly as-
sociated with unprotected sex; however, these factors were
nonsignificant in the post-HAART sample. By contrast, men-
tal health and partner’s serostatus were significant in the
post-HAART sample, but not in the pre-HAART sample.
This suggests that mental health has become an increas-
ingly salient comorbidity for HIV/AIDS, even in the face of
improving medical treatments.

Second, counter to findings by Crepaz and Marks,22 but
consistent with results of other studies,23 we found that
poorer mental health among youth living with HIV in the
post-HAART era who were not receiving the treatment was
associated with an increased likelihood of unprotected sex.
As part of Advancing HIV Prevention: New Strategies for a
Changing Epidemic, the Centers for Disease Control and
Prevention (CDC) plans to conduct demonstration proj-
ects through health departments to provide prevention case
management and counseling for people living with HIV.24

Our findings suggest that for young people living with HIV,
such services aimed at improving overall mental health, cop-
ing and well-being could be an effective vehicle for pre-
vention interventions.

Third, partner-level characteristics may contribute to un-
protected sex among youth living with HIV. In the post-
HAART sample, youth living with HIV were less likely to
have unprotected sex with a partner they knew to be HIV-
negative than with a partner who was HIV-positive; this find-

HAART sample. We tested the two final models for outliers
using residual plots. The plots showed very few outliers,
and removal of outliers did not result in a different outcome
for the generalized estimating equation analysis.

RESULTS

Seventy-seven percent of the youth in the pre-HAART sam-
ple and 71% of the post-HAART sample were male (Table
1); of the males in the two samples, 76% and 68%, re-
spectively, reported ever having had sex with a man. The
mean age of each sample was about 21 years, and about half
of each sample had had at least a high school education.
The greatest proportion of the pre-HAART sample were from
Los Angeles, whereas the greatest proportion of the post-
HAART sample were from New York; more than one-third
of each sample were Latino. The pre- and post-HAART sam-
ples differed in terms of mean amount of time since HIV
diagnosis (2.1 years and 3.1 years, respectively), perhaps
because of the growing epidemic in the youth population
at the time of the pre-HAART study.

The proportion of youth in the post-HAART sample who
had had unprotected sex with any partner in the past three
months was more than twice that in the pre-HAART sample
(62% vs. 25%). On average, youth in the post-HAART sam-
ple reported smaller proportions of casual partners (28%
vs. 46%), HIV-negative partners (54% vs. 70%) and partners
to whom they had disclosed their serostatus (42% vs. 53%). 

TABLE 2. Odds ratios (and 95% confidence intervals) from
generalized estimating equation analysis of the character-
istics associated with unprotected sex, by sample

Characteristic Pre-HAART Post-HAART 

Men who have sex with men 0.45 (0.22–0.93)* 0.82 (0.31–2.20)
Log (time since diagnosis) 0.86 (0.60–1.22) 1.32 (0.93–1.86)
BSI score 1.00 (0.99–1.01) 1.02 (1.01–1.03)**
HIV-negative partner 0.66 (0.33–1.30) 0.21 (0.10–0.41)**
Casual partner 0.21 (0.10–0.44)** 0.67 (0.31–1.42)
No. of sex acts 1.01 (0.99–1.02) 1.02 (1.00–1.03)†
Disclosed serostatus 

to partner 1.06 (0.58–1.92) 1.97 (0.98–3.97)†
Using HAART na 0.93 (0.40–2.19)
Intercept 1.37 (0.14–13.74) 0.15 (0.01–2.77)

*p<.05. **p<.01. †p<.10. Notes: BSI=Brief Symptom Inventory. na=not 
applicable.

TABLE 3. Odds ratios (and 95% confidence intervals) from
generalized estimating equation analysis of the character-
istics associated with unprotected sex among the post-
HAART sample, by HAART use

Characteristic Using HAART Not using HAART 
(N=54) (N=50)

Men who have sex with men 0.33 (0.08–1.29) 2.32 (0.50–10.72)
BSI score 1.01 (0.99–1.02) 1.02 (1.01–1.04)**
HIV-negative partner 0.19 (0.06–0.63)** 0.26 (0.09–0.75)**
Casual partner 1.37 (0.43–4.31) 0.62 (0.24–1.55)
No. of sex acts 1.01 (0.99–1.02) 1.03 (1.00–1.07)†
Disclosed serostatus 

to partner 2.77 (0.79–9.69) 2.23 (0.90–5.52)†
Intercept 1.83 (0.45–7.49) 0.17 (0.02–1.66)

**p≤.01. †p≤.10. Note: BSI=Brief Symptom Inventory.
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ing is consistent with results of previous research.25 Also
consistent with earlier findings,26 the number of sex acts
was associated—albeit marginally—with an increase in the
likelihood of having unprotected sex among youth living
with HIV in the post-HAART sample, but not among those
in the pre-HAART sample. Whether a partner was casual
or primary was not significantly associated with unprotected
sex among the post-HAART sample, as has been reported
previously.27 The absence of a significant association be-
tween unprotected sex and casual partner status, coupled
with the dramatic increase in the percentage of HIV-positive
youth who are having unprotected sex, suggests that young
people living with HIV in the post-HAART era are no longer
systematically engaging in safer-sex practices with partners
outside of their primary relationships, as had been the prac-
tice in the pre-HAART period. This is a troubling develop-
ment because it presents added opportunities for the spread
of the virus into the more expansive sexual networks of ca-
sual partners.

Finally, youth living with HIV in the post-HAART era who
disclose their serostatus to their partners may be more like-
ly than others to have unprotected sex, a finding that is
counter to those among adults.28 Although this finding was
only marginally significant (likely because of the relative-
ly small sample size), the implications are troubling and
point to a need for further research. Youth appear to be act-
ing under the assumption that disclosing one’s HIV-
positive status places the burden of transmission and pro-
tection onto one’s partner. Other studies have found that
seropositive persons who believe that the responsibility of
safer sex lies primarily with their partners are less likely
than others to engage in safer-sex practices.29 Perceptions
of personal responsibility for protecting sex partners from
contracting HIV are likely to be an important factor in sex-
ual decision making for HIV-positive youth.30

There are some limitations to the present analysis. We
were unable to compare changes in the effect size of co-
variates of unprotected sex behaviors across the two time
periods. Also, because our analysis used data from two stud-
ies and the questions asked in each study differed slightly,
we were unable to combine the samples for analysis. Thus,
we were limited to comparing what characteristics were as-
sociated with unprotected sex at each time period, but we
cannot assess how the strength of these associations may
have changed from the pre- to the post-HAART period. 

CONCLUSIONS

One of the primary plans for advancing HIV prevention
currently advocated by the CDC is to work with infected
people and their partners; the present findings lend weight
to this strategy. Among youth living with HIV in the post-
HAART era who are not taking HAART, those with poor-
er mental health had an elevated likelihood of engaging in
risky sex. This finding is especially alarming because those
not taking HAART are also the most infectious. Future in-
terventions that focus on improving overall mental health,
coping and well-being could be an important tool in ad-

dressing the complex needs of youth living with both HIV
and poor mental health. 
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