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Background. Factors associated with initiation of sexual activity among perinatally human immunodeficiency
virus (HIV)–infected (PHIV+) youth, and the attendant potential for sexual transmission of antiretroviral (ARV)
drug-resistant HIV, remain poorly understood.

Methods. We conducted cross-sectional and longitudinal analyses of PHIV+ youth aged 10–18 years (mean,
13.5 years) enrolled in the US-based Pediatric HIV/AIDS Cohort Study between 2007 and 2009. Audio computer-
assisted self-interviews (ACASI) were used to collect sexual behavior information.

Results. Twenty-eight percent (95% confidence interval [CI], 23%–33%) (92/330) of PHIV+ youth reported
sexual intercourse (SI) (median initiation age, 14 years). Sixty-two percent (57/92) of sexually active youth reported
unprotected SI. Among youth who did not report history of SI at baseline, ARV nonadherence was associated with
sexual initiation during follow-up (adjusted hazard ratio, 2.87; 95% CI, 1.32–6.25). Youth living with a relative other
than their biological mother had higher odds of engaging in unprotected SI than those living with a nonrelative.
Thirty-three percent of youth disclosed their HIV status to their first sexual partner. Thirty-nine of 92 (42%) sexually
active youth had HIV RNA ≥5000 copies/mL after sexual initiation. Viral drug resistance testing, available for 37 of
these 39 youth, identified resistance to nucleoside reverse transcriptase inhibitors in 62%, nonnucleoside reverse tran-
scriptase inhibitors in 57%, protease inhibitors in 38%, and all 3 ARV classes in 22%.

Conclusions. As PHIV+ youth become sexually active, many engage in behaviors that place their partners at risk
for HIV infection, including infection with drug-resistant virus. Effective interventions to facilitate youth adherence,
safe sex practices, and disclosure are urgently needed.
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With life-extending antiretroviral (ARV) medications,
children with perinatal human immunodeficiency

virus (HIV) infection (PHIV+) in the United States are
now reaching adolescence and young adulthood [1].
HIV infection adds further complexity to this stage of
life which often includes initiation of sexual activity.
During adolescence, poor adherence to antiretroviral
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therapy (ART) is common [2, 3]. The substantial risk of viral
drug resistance faced by PHIV+ youth, resulting from subopti-
mal adherence after a lifetime of ART, poses a threat to their
own health and creates the risk of transmitting drug-resistant
HIV to sexual partners. This risk is further heightened if
PHIV+ youth fail to disclose their HIV infection to sexual
partners and do not use condoms.

While several studies [4, 5] have examined factors influencing
risky sexual behaviors of youth who acquired HIV infection
through sexual behaviors and substance use, factors associated
with sexual risk may be different for PHIV+ youth. The results
of existing studies are mixed [6–13]. Small sample size, cross-
sectional designs, and different age ranges and assessments may
account for these differences and also limit the ability to define
predictive factors. In a large cohort of PHIV+ youth in the
United States with longitudinal assessment of sexual behavior,
we estimated the prevalence and timing of initiation of vaginal
and anal sexual intercourse (SI); examined HIV disease-related,
behavioral, and psychosocial factors for associations with initia-
tion of SI and with unprotected SI; and described the extent of
HIV disclosure to sexual partners. To explore the potential for
transmission of drug-resistant virus, we summarized the preva-
lence of ARV drug resistance among sexually active PHIV+

youth with viral load ≥5000 copies/mL.

MATERIALS AND METHODS

Participants
The Adolescent Master Protocol (AMP) of the Pediatric HIV/
AIDS Cohort Study (PHACS) is a prospective study examining
the impact of HIV infection and ART on PHIV+ children and
adolescents. PHIV+ youth were enrolled beginning March
2007 at 15 sites in the United States including Puerto Rico.
Eligibility criteria included perinatal HIV infection, age 7 to
<16 years at enrollment, and engagement in medical care with
available ART history. Accrual closed in October 2009, with
follow-up visits initially every 6 months and then yearly.

Institutional review boards (IRBs) at participating sites and
the Harvard School of Public Health approved the protocol.
Parents or legal guardians (caregivers) provided written informed
consent for minor youth and caregiver participation, and youth
provided assent per local IRB guidelines or adult self-consent if
aged ≥18 years. A Federal Certificate of Confidentiality was
obtained. Youth were not required to know their HIV status in
order to participate until they reached 18 years of age.

Clinical exams, medical chart abstractions, and interviews
took place at each visit. We administered an audio computer-
assisted self-interview (ACASI) annually to participants ≥10
years of age, beginning with the 6-month visit, to collect infor-
mation on sex and substance use behaviors. Caregivers were

administered questionnaires regarding their caregiver–child rela-
tionship and their children’s emotional and behavioral health.

Outcome
Sexual behavior was assessed with ACASI using the Adoles-
cent Sexual Behavior assessment [14]. After initial screening
questions, those who reported sexual activity answered more
detailed questions on lifetime and recent (past 3 months)
sexual activity, including type of contact (oral, vaginal, anal,
genital touching), age at initiation, first partner type (boy-
friend/girlfriend, casual, other), numbers of partners and
sexual acts, same-sex behaviors, and condom use. We defined
3 primary outcomes: (1) prevalent SI, (2) initiation of SI, and
(3) any SI without a condom (unprotected SI).

Covariates
Substance Use
Substance use was assessed with ACASI and included questions
about lifetime and recent use (past 3 months) of cigarettes, alco-
hol, marijuana, cocaine, heroin, inhalants, and over-the-counter
or prescription drugs used for purpose of intoxication. For analy-
ses, substance use was defined as recent use of any substance.

HIV Disease–Related Characteristics
Information included Centers for Disease Control and Preven-
tion (CDC) clinical classification, CD4+ T-lymphocyte (CD4)
count, HIV RNA plasma concentrations (viral load [VL]),
youth’s knowledge of their HIV status (as indicated by care-
giver), and nonadherence to ARV medications. We defined
nonadherence as at least 1 missed dose within the past 7 days,
as reported by either caregivers or youth in private, separate
interviews. This measure was shown to have a strong associa-
tion with VL >400 copies/mL in this population [15].

Psychosocial Variables
At the entry visit, youth and caregivers were interviewed
separately using the Behavior Assessment System for Children–
Second Edition (BASC-2), which assesses participants’ emo-
tional and behavioral health [16]. We included 2 primary
summary scores: the parent-reported Behavioral Symptoms
Index and the youth-reported Emotional Symptoms Index.

At the 6-month visit, caregivers were interviewed using the
Parent-Child Relationship Inventory (PCRI) to assess caregiver-
child relationship and parenting attitudes [17]. We considered 4
domain/content scales (Parent Support, Involvement, Commu-
nication, Limit Setting). The PCRI has an overall median con-
sistency of 0.82 across subgroups and good test-retest reliability.

Sociodemographics
Demographic variables included race and ethnicity, age, sex,
annual household income, caregiver education, caregiver rela-
tionship to youth, and Tanner sexual maturity stage.
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Other Variables
Drug Resistance
The specific mutations conferring viral resistance to ARV medi-
cations (protease inhibitors [PIs], nonnucleoside reverse tran-
scriptase inhibitors [NNRTIs], and nucleoside reverse
transcriptase inhibitors [NRTIs]) were abstracted from medical
charts. Stored plasma samples were tested for resistance muta-
tions by consensus sequencing (Quest Diagnostics, Baltimore,
Maryland) for those without documented resistance testing. The
Stanford University HIV Drug Resistance Database (http://hivdb.
stanford.edu/) was used to interpret all genotype results. “Inter-
mediate-” or “high-level” resistance to a drug was classified as
resistant, while “susceptible,” “potential low-level,” or “low-level”
resistance was classified as susceptible. We assessed resistance to
8 PIs (atazanavir, darunavir, fosamprenavir, indinavir, lopinavir,
nelfinavir, saquinavir, and tipranavir), 7 NRTIs (lamivudine,
abacavir, zidovudine, stavudine, didanosine, emtricitabine, and
tenofovir) and 3 NNRTIs (efavirenz, etravirine, and nevirapine).

HIV Disclosure
Questions on HIV disclosure to sexual partners were added to
the ACASI in November 2009. To avoid inadvertent disclosure
to youth unaware of their infection status, only youth who en-
dorsed HIV infection from a list of chronic medical conditions
responded to partner disclosure questions (knowledge of HIV
status prior to first sexual act; whether youth disclosed their
status to their first partner).

Statistical Analysis
The χ2 test was used to compare categorical variables and Wil-
coxon rank sum test was used for continuous variables. Statis-
tical significance was defined as P < .05.

Prevalence of SI
We estimated prevalence overall and by age, using data avail-
able through the most recent ACASI.

Initiation and Predictors of Onset of SI
This longitudinal analysis included participants who reported no
history of SI at their first ACASI (“baseline”) and who completed
at least 1 additional ACASI. The outcome was SI initiation since
the baseline ACASI. Time to initiation was defined as the diffe-
rence between age at the baseline ACASI and age at which SI
was reported to have first occurred. Using Cox proportional
hazards models, we examined the association between baseline
covariates and SI initiation. Covariates were measured at or prior
to the time of the baseline ACASI. Individuals who reported no
SI as of their most recent ACASI were censored at this visit.

Correlates of Unprotected SI
This cross-sectional analysis included all participants report-
ing at least 1 episode of SI. Logistic regression models were

used to identify factors independently associated with unpro-
tected sex. The first report of SI was used, and covariates were
measured at or prior to the time of the ACASI at which SI was
first reported.

Model-building began with inclusion of all covariates asso-
ciated with the outcome (P < .10) in unadjusted analyses. Co-
variates no longer associated with the outcome (P > .05) were
removed 1 at a time unless they changed the effect estimate
for other covariates by ≥15%. A missing indicator was used
when >10% of data were missing for a covariate.

In addition to the above associations, we summarized viral
drug resistance for participants reporting SI and with at least 1
VL ≥5000 copies/mL after sexual initiation as follows: the pro-
portion of youth with resistance to ≥1 drug in at least 1 class
(PI, NNRTI, NRTI), to all drugs in each class, and to multiple
classes; and the proportion of youth with any resistance muta-
tions reporting unprotected sex. We also summarized disclo-
sure to first sexual partners for the subset of participants who
responded to these new questions.

Data available as of January 2011 were included.

RESULTS

Of 377 PHIV+ youth, 330 (88%) completed ≥1 ACASI. Youth
were eligible to complete up to 3 ACASIs, through the 2.5-
year visit. For 47 youth missing all expected ACASIs, 29 (62%)
were expected to have completed 1, 14 (30%) were expected to
have completed 2, and 4 (8%) were expected to have complet-
ed 3. Those missing all ACASIs were younger than those com-
pleting ≥1 ACASI (12.6 vs 13.5 years, P < .01, using age at first
expected ACASI); after adjusting for age, they were also more
likely to be missing adherence information. The most
common reasons for missed ACASIs were cognitive impair-
ment (34%), caregiver refusal (26%), and insufficient time or
scheduling difficulties (25%).

Approximately half the youth with completed ACASIs were
female, and the majority were black, non-Hispanic (Table 1).
The mean age at first ACASI was 13.5 years (range, 9.8–18.4).
Just over one-third of youth were living with their biological
mothers, and almost half had annual household incomes
≤$20 000. Most youth did not report recent substance use.
The majority who did reported use of alcohol or marijuana
(data not shown).

Figure 1 summarizes the proportion of sexually experienced
youth, by age. Overall, 28% (95% confidence interval [CI],
23%–33%) reported SI at their baseline (n = 61) or a follow-up
ACASI (n = 31). Thirty percent of males and 26% of females
reported lifetime SI. The proportion of sexually experienced
youth increased with age. SI was reported by 53% of 16-year--
olds (95% CI, 39%–67%) and 67% of 18-year-olds (95% CI,
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40%–93%). Among high-school-aged youth (14–18 years)
42% reported SI (95% CI, 35%–49%).

Table 2 summarizes the sexual behaviors of sexually active
youth by sex. Males reported a younger median age at first
vaginal SI (13 vs 14 years, P = .007) or oral sex (13 vs 15 years,
P = .02) and more anal intercourse partners (P = .04). There
were no other differences by sex, including prevalence of un-
protected SI (more than half of both males and females),
having a same-sex partner (13% of males and 21% of
females), and recent SI (64% overall).

Predictors of Initiating Sexual Intercourse
Among the 269 youth reporting no history of SI at their base-
line ACASI, 160 completed at least 1 follow-up ACASI by the
time of these analyses; 31 (19%) of these 160 youth reported
initiating SI during follow-up. There were no demographic or
HIV disease differences between those with 1 or more follow-
up ACASI vs none. Youth nonadherent to ARVs at baseline
were significantly more likely than adherent youth to initiate
SI during follow-up (hazard ratio [HR], 2.87; 95% CI,

Table 1. Characteristics of Perinatally HIV-Infected Youth in the
Pediatric HIV/AIDS Cohort Study, 2007-2010, at Time of First
ACASI Completion

Variable
Males

(n = 159)
Females
(n = 171)

Total
(N = 330)

Age group, y
10–11 40 (25.1) 47 (27.5) 87 (26.4)

12–13 48 (30.2) 51 (29.8) 99 (30.0)

14–15 48 (30.2) 52 (30.4) 100 (30.3)
16–18 23 (14.5) 21 (12.3) 44 (13.3)

Race

Black 109 (68.5) 125 (73.1) 234 (70.9)
White/other 41 (25.8) 37 (21.6) 78 (23.6)

Missing 9 (5.7) 9 (5.3) 18 (5.5)

Hispanic ethnicity 44 (27.7) 39 (22.9) 83 (25.2)
Primary caregiver

Biological mother 57 (35.8) 64 (37.4) 121 (36.7)

Other biological
relative

48 (30.2) 59 (34.5) 107 (32.4)

Nonrelative 54 (34.0) 48 (28.1) 102 (30.9)

Household income
≤$20 000 63 (39.6) 77 (45.0) 140 (42.4)

>$20 000
to < $40 000

50 (31.5) 45 (26.3) 95 (28.8)

≥$40 000 38 (23.9) 39 (22.8) 77 (23.3)

Missing/unknown 8 (5.0) 10 (5.9) 18 (5.5)

Recent substance use 29 (18.2) 26 (15.2) 55 (16.7)
Viral load >400 copies/
mL

45 (28.3) 57 (33.3) 102 (30.9)

CD4 count (cells/μL)
<350 12 (7.5) 26 (15.2) 38 (11.5)

350–500 17 (10.7) 23 (13.5) 40 (12.1)

>500 130 (81.8) 122 (71.3) 252 (76.4)
CDC Class C 35 (22.0) 47 (27.5) 82 (24.9)

All data are presented as No. (%).

Abbreviations: ACASI, audio computer-assisted self-interview; CDC Class C,
Centers for Disease Control and Prevention Category C AIDS-indicator clinical
condition; HIV, human immunodeficiency virus.

Table 2. Sexual Behaviors of Sexually Active Perinatally HIV-
Infected Youth in the Pediatric HIV/AIDS Cohort Study, 2007–2010
(n = 92)

Behavior
Males
(n = 48)

Females
(n = 44)

P
Valuea

Vaginal intercourse 43 (89.6) 43 (97.7) .11

Any unprotected
vaginal sex

25 (58.1) 27 (62.8) .66

Anal intercourse 25 (52.1) 17 (38.6) .20

Any unprotected anal sex 15 (60.0) 12 (70.6) .48
Oral sex 40 (83.3) 34 (77.3) .46

Recent sexual intercourse
(past 3 mo)

30 (62.5) 29 (65.9) .73

Ever same-sex partner 6 (12.5) 9 (20.5) .30

First partner type

Girlfriend/boyfriend 23 (53.5) 30 (69.8) .12
Casual/other 20 (46.5) 13 (30.2)

Age at first vaginal
intercourse, median (IQR),
range

13 (12–14),
5–17

14 (14–15),
11–17

.007

Age at first anal intercourse,
median (IQR), range

14 (12–15),
8–16

14 (13–16),
6–18

.14

Age at first oral sex, median
(IQR), range

13 (12–15),
5–17

15 (14–15),
10–18

.02

Number of vaginal sex
partners, median (IQR),
range

3 (2–5),
1–30

2 (1–4),
1–36

.12

Number of anal sex partners,
median (IQR), range

1 (1–3),
1–8

1 (1–1),
1–2

.04

Data are presented as No. (%) unless otherwise specified.

Abbreviations: HIV, human immunodeficiency virus; IQR, interquartile range.
a P value for comparison of proportions between sexes is from χ2 test;
P value for comparison of medians is from Wilcoxon rank sum test.

Figure 1. Percentage of youth perinatally infected with human immu-
nodeficiency virus who have had sexual intercourse, by age (n = 330).

286 • CID 2013:56 (15 January) • HIV/AIDS

Downloaded from https://academic.oup.com/cid/article-abstract/56/2/283/316408
by University of Portland user
on 07 March 2018



1.32–6.25) (Table 3). Genital touching and older age at base-
line were strongly associated with sexual initiation. No other
variables were associated with initiating SI.

Factors Associated With Unprotected Sex
Among 92 youth reporting SI at their initial or follow-up
ACASI, 57 (62%) reported having unprotected SI; 42 (46%)
reported anal SI, of whom 27 (64%) reported unprotected anal
SI (60% of males, 71% of females; P = .48). Four of 25 males
(16%) who reported anal sex reported anal sex with a male
partner. Three of these 4 males reported some unprotected
anal sex. Youth living with a relative other than their biologi-
cal mother had increased odds of unprotected sex compared
to those living with a nonrelative, as did youth whose house-
hold income was ≤$20 000 (Table 4). No other variables were
associated with unprotected SI.

Antiretroviral Resistance
Thirty-nine of the 92 sexually active youth (42%) had at least
1 VL measurement of ≥5000 copies/mL after initiating SI, and
viral drug resistance data were available for 37. Thirty of these
37 youth (81%) had mutations conferring resistance to drugs
in 1 or more classes, most frequently to NRTIs (n = 23; 62%);
8 (22%) had resistance to 1 or more drugs in all 3 classes, and
1 youth had resistance to all drugs assessed in all 3 classes
(Figure 2). The median number of drugs per class to which
resistance was detected was 3 (range, 0–7) for NRTIs and 0
(range, 0–8) for PIs, respectively. Twenty-one youth (57%)

were resistant to NNRTIs, including 7 (19%) with resistance
to etravirine, which is generally used as part of salvage therapy
for patients with resistance to other NNRTIs. Nineteen of the
30 youth (63%) with any resistance mutations reported unpro-
tected sex.

Disclosure of HIV Status to Sexual Partners
Information about HIV disclosure to sexual partners was
available for 67 (73%) of the 92 sexually active youth. Fifty-
five (82%) youth reported knowing they were HIV-infected
the first time they had SI; 33% of these 55 youth told their
first partner about their HIV infection, including 4 who dis-
closed after having intercourse. Fifteen of the 18 youth who
disclosed (83%) and 31 of the 37 youth who did not disclose
(84%) had discussed condom use with their partner (P = .97).
Condom use with the first partner was reported by 67% of
those who discussed condom use with this partner, and by
22% of those who did not discuss condom use (P = .04).

DISCUSSION

This is one of the first prospective investigations of initiation
of sexual intercourse among PHIV+ youth [7, 18] and the first
study to describe ARV drug resistance in sexually active
PHIV+ youth. Forty-two percent of 14- to 18-year-old youth
reported SI, similar to the prevalence reported in 2 recent
PHIV+ cohorts [7, 12] and to the overall prevalence for US
high school youth, but somewhat lower than the experience

Table 3. Factors Associated With Initiation of Vaginal or Anal Intercourse Among Perinatally HIV-Infected Youth in the Pediatric HIV/
AIDS Cohort Study, 2007–2010 (n = 160)

Variable No. (%)

Univariable Models Multivariable Modela

HR (95% CI) P Value HR (95% CI) P Value

Age at baseline, mean (SD) 13.3 (1.8) 1.63 (1.31–2.03) .001 1.55 (1.20–2.01) .001

Any baseline genital touching 15 (9) 9.67 (4.56–20.5) .001 2.72 (1.01–7.31) .05

Missed ≥1 ARV dose in past 7 db 42 (26) 3.02 (1.42–6.42) .004 2.87 (1.32–6.25) .008
Recent substance use at baseline 16 (10) 3.82 (1.76–8.31) .001 … …

Knowledge of HIV status 129 (81) 7.13 (.97–52.3) .05 … …

Tanner Stageb

≥4 68 (43) 3.89 (1.79–8.47) .001 … …

1–3 91 (57) ref

Household incomeb

≤$20 000 64 (42) 3.77 (.85–16.7) .08

$21 000–$40 000 52 (35) 5.42 (1.23–23.9) .03 … …

>$40 000 34 (23) ref
Any baseline oral sexc 5 (3) 4.17 (1.26–13.8) .02 …

Abbreviations: ARV, antiretroviral; CI, confidence interval; HIV, human immunodeficiency virus; HR, hazard ratio; SD, standard deviation.
a All variables included in the multivariable model are those associated with the outcome at P < .05, or that confounded the effect of other covariates.
b Missing observations: missed >1 ARV dose past 7 days, n = 15; household income, n = 10; Tanner stage, n = 1.
c Oral sex not included in multivariable model because it was collinear with genital touching.
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for youth with similar demographic backgrounds [19]. Among
sexually active youth, the proportion with recent SI was lower,
and the number of lifetime sexual partners smaller, than re-
cently described in a cohort of behaviorally HIV-infected
youth [12].

Sexual intercourse, while a normal developmental mile-
stone, presents special challenges for PHIV+ youth given the
potential consequences of unprotected sex for themselves and
their partners. The majority of sexually active youth in our
study reported having had unprotected sex; moreover, a high
proportion engaged in unprotected anal intercourse. Almost
half had VL ≥5000 copies/mL at some point after initiating
sex, increasing the risk of transmission to sexual partners [20].

Notably, more than three-quarters of these youth had drug-
resistant virus, including a substantial portion with multiclass
resistance. This resistance is permanent, limiting future treat-
ment options both for PHIV+ youth and their partners if
infected with resistant virus. HIV-infected individuals are
also at heightened risk of acquiring sexually transmitted infec-
tions [21], highlighting the need for clinicians to emphasize
safe-sex behaviors during consultation with PHIV+ youth.

The co-occurrence of nonadherence and risky sexual behav-
iors has been previously described [22–26]. Among adults, it
has been suggested that this association may be related to
hopelessness [22] or other psychosocial issues [23]. Among
youth, both nonadherence and sexual initiation may be ex-
pressions of independence or the desire to feel accepted by
peers [27–29]. The desire for independence can be used in in-
terventions that frame adherence and safe-sex practices as be-
haviors that protect not only one’s own health, but that of
one’s sexual partners [30]. Knowledge that ART can dramati-
cally reduce the likelihood of sexual transmission of HIV [31]
may encourage youth to optimize their adherence. By empha-
sizing both adherence and condom use, interventions can give
youth the critical knowledge needed to reduce HIV transmis-
sion to their partners.

Eighteen percent of sexually active youth did not know that
they were HIV-infected before initiating SI, so they did not
have the opportunity to disclose to sexual partners. Youth’s
knowledge of their HIV infection status prior to sexual initia-
tion is critical [32]. However, among those who did know
their status, most did not disclose it to their first partners.
This nondisclosure, a finding previously observed [12], may
be due to youth’s normal fear of rejection and desire for inti-
macy [33, 34]. Yet it is notable that most youth did discuss
condom use with their first partners, and this discussion was

Table 4. Factors Associated With Unprotected Vaginal or Anal Intercourse Among Perinatally HIV-Infected Youth in the Pediatric HIV/
AIDS Cohort Study, 2007-2010 (n = 92)

Variable No. (%)

Univariable Models Multivariable Modela

OR (95% CI) P Value OR (95% CI) P Value

Household income ≤$20 000b 44 (51) 3.18 (1.31–7.75) .01 2.84 (1.13–7.15) .03
Primary caregiver

Biological mother 43 (47) 2.78 (.93–8.27) .07 1.70 (.53–5.47) .37

Other biological relative 28 (30) 5.00 (1.47–17.0) .01 4.00 (1.08–14.8) .04
Nonrelative 21 (23) ref ref

Age at first sex, mean (SD)b 13.6 (2.3) .81 (.66–1.01) .06 … …

CDC Class C 21 (23) 3.11 (1.03–9.41) .04 … …

Abbreviations: CDC Class C, Centers for Disease Control and Prevention Category C AIDS-indicator clinical condition; CI, confidence interval; HIV, human
immunodeficiency virus; OR, odds ratio; SD, standard deviation.
a All variables included in the multivariable model are those associated with the outcome at P < .05, or that confounded the effect of other covariates.
b Missing observations: household income, n = 6; age at first sex, n = 3.

Figure 2. Prevalence of viral drug resistance among sexually active
youth with ≥1 viral load measurement of ≥5000 copies/mL (n = 37).
NNRTI, nonnucleoside reverse transcriptase inhibitor; NRTI, nucleoside
reverse transcriptase inhibitor; PI, protease inhibitor.
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associated with higher odds of condom use. Condom use is
essential and should be strongly encouraged; because consis-
tent use can be difficult to achieve, HIV disclosure as well as
condom use and adherence should be emphasized, so that
sexual partners are empowered to make safe choices.

Our study has several limitations. The cross-sectional char-
acterization of resistance for a subset of PHIV+ youth may not
be representative of longitudinal drug-resistance patterns
overall. We did not summarize resistance for all youth but
only for those sexually active and with an elevated VL.
However, the level of resistance we observed was highly
consistent with that in several European cohorts of perinatally
infected youth [35–38].

Those missing all ACASIs were also more likely to be
missing adherence information. This may have biased the as-
sociation between nonadherence and initiation of SI; however,
this would require that youth with missing data were either
(1) nonadherent and without SI initiation, or (2) adherent and
with SI initiation. Along with the small number of youth
(n = 18; 10% of those eligible) with missing data who would
have been eligible for the initiation analysis (those missing ≥2
ACASI), these scenarios suggest that any bias is minimal.

There were 8 reports of sexual initiation at a very young age
that we did not attempt to verify through medical records
review owing to the confidential nature of our sexual behavior
assessments. We therefore cannot determine whether these
reports are due to poor recall or exaggeration, or are cases of
abuse. However, 4 of these youth completed a subsequent
ACASI, and their reported age at initiation was consistent
(within 1 year). We did not collect information on coerced
sexual experiences and other important predictors of risky
sexual behavior. We were unable to focus on factors associated
with more recent sexual activity since only 64% of this young
cohort reported recent SI. As this cohort ages through adoles-
cence and young adulthood, it will be important to explore
additional associations with sexual initiation as well as
changes in sexual behaviors over time.

Perinatally HIV-infected youth are becoming sexually
active, with some engaging in behaviors that may adversely
affect their health and that of their sexual partners. Interven-
tions that enhance ARV medication adherence, consistent
condom use, and HIV disclosure to sexual partners are essen-
tial as these youth prepare for independent living and transi-
tion to adulthood [39].
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