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Abstract

Background—Substance use by youth living with HIV (YLWH) is a concern, given potential
interactions with virus-associated immune suppression and adverse effects on risk behaviors,
neurocognition, and adherence. Self-report substance use measures provide efficient cost-effective
assessments. Analyses describe self-reported substance use among YLWH and examine
agreement with toxicology assays.

Methods—Seventy-eight youth age 18-24 years (87% male, 71% African—American) with
behaviorally acquired HIV-1 infection and 55 uninfected youth completed the Alcohol, Smoking,
and Substance Involvement Screening Test to assess drug use frequency, including tobacco,
marijuana, cocaine, and alcohol, over the prior three months. Elisa-based toxicology assays were
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used to detect 27 substances in plasma. Chi-square tests compared substance use between YLWH
and uninfected youth; Kappa statistics compared agreement between self-report and toxicology.

Results—YLWH reported marijuana (49%), tobacco (56%), and alcohol (87%) use, with 20%,
28% and 3% reporting daily use of each substance, respectively; other substance use was
uncommon. Uninfected youth reported less tobacco use but otherwise similar substance use. All
youth who reported daily use of marijuana or tobacco had positive plasma toxicology results,
while concordance decreased with less frequent self-reported use. Among youth reporting no
substance use, few tested positive (4% YLWH, 2% uninfected youth for cannabis; 8%YLWH for
tobacco).

Conclusions—Youth report high rates of marijuana, tobacco, and alcohol use. Concordance
between self-report and toxicology for marijuana and tobacco use, particularly for daily users,
supports self-report as a valid indicator of substance use in research studies of youth with or
without HIV-1 infection.

Keywords
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1. Introduction

Substance use is one of the most critical issues facing late adolescents and young adults
(“youth™; Centers for Disease Control and Prevention, 2012) with or at risk for HIV
infection and clinicians who work with them. Substance use is prevalent among youth in
general, with a shift towards greater use and acceptance of marijuana (Brasseux et al., 1998),
daily use of which is greater than at any other time in the last 30 years (Johnston et al., 2012)
among high-school age youth.

A primary reason for concern regarding substance use among youth with HIV is its potential
for contributing to disease progression, morbidity and transmission. Recent studies of
changes in and patterns of substance use among youth with behaviorally acquired HIV,
however, are lacking. Youth, who make up the largest group of new HIV infections (Centers
for Disease Control and Prevention, 2011), may be at greater risk than adults for negative
central nervous system outcomes related to substance use due to their ongoing brain
development (Sowell et al., 2003) and the potentially greater impact of substance use during
adolescence than adulthood (Squeglia et al., 2009). Interactions of the immune and central
nervous system effects of cannabis and other substances of abuse with those of HIV in youth
are a growing concern. Youth are also characterized by higher rates of sexual risk behaviors
(Eaton et al., 2012) and poor medication adherence (Tanney et al., 2010); exacerbation of
these risk behaviors by substance use has implications for HIV prevention and treatment
outcome. In addition, tobacco use is higher among individuals with HIV than in the general
population (Webb et al., 2007), and is an important contributor to non-AlDS-defining as
well as AIDS-defining illness and mortality in this population (Helleberg et al., 2013;
Shirley et al., 2013). Accurate assessment of substance use among youth with HIV has great
importance for research on HIV treatment and outcomes as well as for clinical care.
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Self-report is an efficient and cost effective means of assessing substance use and is
particularly appropriate for studies where substance use is not the primary study outcome.
However, concern that societal, family and legal pressures against drug and alcohol use may
lead to underreporting by adolescents raises questions about the validity of using self-report.
Concerns have been raised about under-reporting in studies to validate self-report substance
use measures by comparison with biological measures in adults; however, a recent meta-
analysis suggests validity of self-report for individual substances in mental health settings
(Large et al., 2012). Relatively few studies have focused systematically on youth self-report,
and those that have varied widely in methodology, drugs of focus, setting, and findings. The
majority of studies have been conducted with youth who have or are at risk for substance
use disorders. These studies have reported a range of findings, including under-reporting the
frequency of cocaine use over six months compared to hair analysis (Delaney-Black et al.,
2010), both under- and over-reported marijuana use over 48 h in comparison with urine
toxicology screens (Akinci et al., 2001), and generally acceptable agreement (Solbergsdottir
et al., 2004). A study of youth enrolled in or referred for substance abuse treatment showed
both under-and over-reporting of substance use in structured interviews compared with urine
toxicology, concluding that self-report has only fair validity (Williams and Nowatzki, 2005).

Efforts have been made to maximize likelihood of honest reporting by youth in research
settings by measures designed to protect the confidentiality of their self-report. For example,
Certificates of Confidentiality allow research sites to maintain privacy of substance use data.
Computer-based interviews can transmit de-identified youth self-report directly to central
data processing organizations so that site personnel are not aware of the participants’
responses to the interview. By using such self-report methods designed to minimize
confidentiality concerns, Fendrich and colleagues (2005) compared self-report using audio
computer-assisted self-interview (ACASI) with toxicology measures in an examination of
tobacco use in a community sample of individuals age 18 and older. They found that under-
reporting of tobacco use was uncommon, but was higher compared to previous studies,
which the authors speculated might be related to increasing social undesirability of smoking.

Although under-reporting of substance use has been documented for adults with HIV
(Hormes et al., 2012), few studies have reported validity of substance use self-report in an
adolescent population with HIV. Murphy and colleagues (2000), in a study of high-risk
youth age 13-20 both with and without HIV, used ACASI to query participants regarding
the timing of their last marijuana use and compared their self-report with urine cannabinoid
testing, about which participants had been informed in advance. This study found higher
prevalence by self-report than by toxicological testing, and better agreement between self-
report and urine toxicology when use was reported in the previous 5 or 7 than in the
previous 2 day period. Agreement of self-report with toxicology was higher for HIV-
infected than for uninfected participants. The authors concluded that self-report may more
accurately reflect marijuana use over periods longer than 48 h than does urine cannabinoid
testing, and for that reason has advantages for estimating prevalence of use; furthermore,
self-report may be particularly advantageous for youth with HIV.

The purpose of the present analyses was to extend the findings of Murphy and colleagues by
examining the relationship of self-report ACASI measures of substance use with plasma
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testing of a range of substances of abuse. The study cohort included individuals with HIV in
the late adolescent/young adult age range (18-24) who were participating in a study of
neurocognitive consequences of behaviorally acquired HIV infection. These analyses add to
previous findings by addressing tobacco, alcohol and other drugs of abuse in addition to
marijuana; using highly sensitive plasma toxicology assays; and assessing self-reported
frequency of use over a longer time period. Because of concerns that youth who smoke
cannabis in combination with tobacco would under-report tobacco use, analyses included
co-use of marijuana and tobacco. Agreement of self-reported substance use and plasma
toxicology also was analyzed for a group of similar HIV uninfected youth.

2. Methods

2.1. Participants

Youth aged 18-24 years with behaviorally acquired HIV-1 infection and CD4+ T cell counts
>350 were enrolled from 15 Adolescent Medicine Trials Network for HIV/AIDS
Interventions (ATN) and 12 International Maternal Pediatric Adolescent AIDS Clinical
Trials (IMPAACT) sites located in largely urban settings across the US and Puerto Rico into
a prospective longitudinal study (ATN 061) of the preservation and expansion of T-cell
subsets following initiation of antiretroviral therapy (ART). Among the 102 youth enrolled
in ATN 061, 78 co-enrolled in a longitudinal study of neurocognitive functioning that
included self-report assessment of substance use (ATN 071). Self-report, clinical and
laboratory data from these 78 participants, who constitute the YLWH group, obtained at
study entry were used for analyses. Exclusion criteria included prior ART experience (other
than less than 6 month duration to prevent mother-to-child transmission of HIV), pregnancy,
active substance use or dependence to a degree judged likely to interfere with meeting study
requirements, psychosis, or significant non-HIV related cognitive or motor impairment (e.g.,
cerebral palsy or severe traumatic brain injury). Learning disabilities and Attention-Deficit/
Hyperactivity Disorder (ADHD) were allowed. Fluency in English or Spanish was required.
HIV uninfected youth of similar age, gender and ethnicity to the YLWH group were
recruited from a single urban site in Florida. These youth were volunteer university students
and youth followed at adolescent care clinics who were self-declared to be healthy.
Inclusion criteria included age 18 to 24, HIV-uninfected, and no recent systemic illnesses,
vaccinations, or pregnancy. CD4 T cell counts were obtained at entry for all subjects and
HIV RNA viral load, for the YLWH group, was abstracted from medical records or study
visit case report forms. The study was approved by the Institutional Review Board (IRB) at
all participating institutions; participants provided written informed consent in accordance
with local IRB requirements prior to enrollment.

2.2. Study evaluations

2.2.1. Substance use self-report—YLWH completed the World Health Organization
Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST; World Health
Organization, 2002) via an audio computer-assisted self-interview (ACASI) conducted using
a designated laptop computer in a private room. Data were transmitted immediately to a
central data processing system and were not available to site personnel. The ASSIST was
developed and validated as a substance use screening tool for individuals age 18 and above
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and has been used in studies of youth with HIV (Naar-King et al., 2010). It queries
frequency of use during the past 3 months for tobacco products, alcohol, cannabis, cocaine,
amphetamines, inhalants, sedatives, hallucinogens, opioids, and other, with frequency
categories of “Never”, “Once or Twice”, “Monthly”, “Weekly”, and “Daily”. Other
questions about consequences of substance use (e.g., substance use leading to health, social,
legal or financial problems), estimated lifetime use, and age of first use were not included in
these analyses. YLWH completed the ASSIST and had blood samples drawn as part of their
participation in separate studies and were not aware that the two would be compared.
Uninfected youth completed a written version of the ASSIST questionnaire. For uninfected
youth, plasma samples were obtained at the same visit and they were informed that
toxicology assays for drugs would be performed.

2.2.2. Toxicology assays—~Plasma samples were analyzed by Immunalysis Corporation
(Pomona, CA; Immunalysis.com), utilizing enzyme-linked immunosorbent assays (ELISA)
for 27 analytes including common over-the-counter, prescription, and illicit drugs. The
cannabinoids (A9-tetrahydrocannabinol, THC) ELISA assay detects acute (<1 day) and
chronic use of marijuana. Tobacco is detected as cotinine, a nicotine metabolite, up to 7 days
after use. Positive results emanating from passive inhalation of either marijuana or tobacco
are unlikely (Wall et al., 1988). The alcohol assay, an enzymatic method to quantitate ethyl
alcohol in plasma, was performed.

2.3. Statistical Analyses

3. Results

Percentages of demographic characteristics between YLWH and uninfected groups were
compared using chi-square tests. The median of age and clinical data (CD4 absolute and
CD4%) were analyzed by Mann—-Whitney tests between YLWH and uninfected groups.
Proportions of substance use by toxicology between YLWH and uninfected groups were
compared using chi-square tests, and proportions for frequency of use by self-report
(“Never”, “Once or Twice”, “Monthly”, “Weekly”, and “Daily”) between YLWH and
uninfected groups were analyzed by Wilcoxon tests. Proportions of substance use by
toxicology and self-report between male and female groups were compared using Fisher’s
exact test. Agreement between self-report and toxicology assays was evaluated using the
Kappa statistic. All statistical analyses were performed by using R version 2.15.1(source;
http://www.r-project.org) with significance set as p < 0.05.

3.1. Participant demographics

The majority of participants were male, including two YLWH subjects self-identifying as
transgender (Table 1). Most were African American but there was a higher proportion of
Caucasians (p = 0.003) in the uninfected group and higher other/mixed race in the YLWH
group (p = 0.002). YLWH were slightly younger, median age 21 years compared to 22 years
for uninfected youth (p = 0.01) with more uninfected youth having completed high school or
equivalent at the time of assessment (p = 0.005). For the YLWH group, median log; viral
load was 4.18 copies/mL (quartile range 3.83-4.50) and median CD4 T-cell count was 499
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(quartile range 412-693) cells/ul, lower than the median CD4 T-cell count for the uninfected
group of 701 (quartile range 497-875) cells/ul (p = 0.0007).

3.2. Self-report of substance use

Fig. 1 shows frequency of self-reported use for cannabis, tobacco products, and alcohol.
Self-reported use of other substances was less common in either group (YLWH, 18%;
uninfected youth, 5%) and included self-reported use of opioids (heroin or prescription
opioids including codeine, hydrocodone, hydromorphone, meperidine, morphine,
oxycodone, and propoxyphene), amphetamines, barbiturates, benzodiazepines, inhalants,
lysergic acid diethylamide, and ketamine. Positive self-reported use over the past three
months among YLWH was 49% for cannabis (20% daily use), 56% for tobacco (28% daily
use), and 87% for alcohol (3% daily use). Positive self-reported use for uninfected youth
was 53% for cannabis (11% daily use), 36% for tobacco products (15% daily use), and 75%
for alcohol (2% daily use).

3.3. Toxicology results

Positive plasma toxicology assays for YLWH were 36% for cannabinoids, 51% for cotinine,
and 4% (one case) each for methamphetamine/amphetamine, benzodiazepines, and opioids.
Positive toxicology assays for the uninfected group were 27% for cannabinoids, 24% for
cotinine, and 5% (one case) each for methamphetamine/amphetamine, fluoxetine,
oxycodone, and dextromethorphan. There were no positive assays for any other substances.

3.4. Differences by group and gender in substance use by self-report and toxicology

The YLWH and uninfected groups differed significantly in number of positive assays for
cotinine (p = 0.0013; see Fig. 2). The YLWH group reported significantly higher tobacco
product use (p = 0.023); self-report of cannabis and alcohol did not differ significantly (p =
0.65, p = 0.062). Male participants were significantly more likely than female participants to
have positive assays for cotinine (p = 0.0067). Across groups, male participants were
significantly more likely to report use of cannabis (p = 0.048), tobacco products (p =
0.00033), and alcohol (p = 0.018).

3.5. Concordance between self-report and toxicology results

Overall concordance between any self-reported use of cannabis and toxicology assay was
79% for YLWH and 87% for uninfected youth (x = 0.587, p = 0.432). Similarly,
concordance for tobacco products was 79% for YLWH and 84% for uninfected youth (x =
0.588, p = 0.618). Concordance varied by self-reported frequency of use, with 100% of
youth who reported daily use and 71-100% of youth reporting weekly use of either
marijuana or tobacco having positive toxicology screens (see Table 2). Four percent of
YLWH and 2% of uninfected youth denied use of cannabis but tested positive, and 8% of
YLWH denied use of tobacco but tested positive. There were too few women in the study to
examine concordance by gender.
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3.6. Dual substance use

Use of both cannabis and tobacco products was reported by 40% of YLWH and 29% of
uninfected youth (Fig. 3). There was no statistical difference between groups in proportion
of either co-users or non-users by self-report (p = 0.21, p = 0.53). Toxicology assays were
positive for both cannabinoids and cotinine for 32% of YLWH and 27% of uninfected youth
(Fig. 2). Groups did not differ by rates of co-use, but uninfected youth had a significantly
higher proportion of hon-users compared to YLWH (p = 0.19, p = 0.0029).

4. Discussion

The evaluation of substance use is critical in the care of HIV-infected and at-risk youth, and
in research on intervention development and effectiveness in this population. This study
provides a comparison of self-reported substance use, assessed in a manner that maximizes
confidentiality, with sensitive plasma toxicology for a range of common and less common
substances of abuse among YLWH. The degree of agreement between substance use self-
report and toxicology assays observed in this study supports the use of self-report measures
in the context of research studies of YLWH. The geographic and ethnic diversity of the
YLWH who enrolled in this multicenter network study extends the generalizability of the
findings. Although toxicology for alcohol has limited validity due to the rapid elimination of
alcohol from the body, the concordance for other substances of abuse with higher stigma
potential suggests that the self-report measure is likely to be valid for assessing alcohol use
as well. In general, the results of this study suggest that an efficient self-report methodology
can provide valid assessment of substance use for youth with HIV engaged in research
studies, particularly for substances used most commonly in this population.

Several factors may account for differences of the findings of this study with previous ones
that found substantial under-reporting of substance use as well as other risk behaviors by
adolescents (Clark et al., 1997; D’Angelo et al., 1991). Decreased stigma and greater
acceptance of marijuana use since the 1990s, when many studies were conducted, may
contribute to greater accuracy of self-report for cannabinoids. Many prior studies reporting
substance use in adolescents focused on youth with or at risk for substance abuse disorders,
including pregnant young women, and found self-report to be unreliable. In contrast, the
data presented here were collected within a study of HIV treatment strategies for which
substance use was not part of the selection criteria unless the use was severe enough to
interfere with meeting study requirements. Importantly, information about participants’
substance use was not shared with their medical providers, caregivers or others and did not
influence their treatment, reducing motivation to under-report use. Further, the substance use
evaluation was included as part of a large battery of assessments, rather than the major focus
of the study, which may also increase accurate reporting. For participants with HIV, the use
of the ACASI rather than a face-to-face interview measure provided confidentiality,
eliminating concern about interviewer reactions; furthermore, participants were not aware
that toxicology assays would be performed. However, it should be noted that similar
concordance for most substances was seen for uninfected youth, who completed a written
substance use questionnaire and knew that blood would be collected for the study.

Drug Alcohol Depend. Author manuscript; available in PMC 2014 May 02.
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The influence of frequency of use on agreement between self-report and toxicology is an
important consideration. Although concordance between self-report and toxicology assays
was moderate overall, it was very high for youth in both samples who reported frequent,
particularly daily, use. This is not surprising since youth with more frequent use were more
likely to have used the substance in close temporal proximity to drawing of the blood sample
for toxicology assays. The results reported here are consistent with a small study comparing
self-report and hair analysis of alcohol and substance use among adults with HIV in South
Africa (Kader et al., 2012). That study, which found a higher rate of substance use for self-
report than for hair analysis, concluded that not only was self-report more cost-effective, but
it captured substance abuse of longer periods of time more accurately. Results are also
consistent with those of Murphy and colleagues, who found greater sensitivity of self-report
when marijuana use occurred more than 2 days prior to assessment, and with Malbergier and
colleagues (2012), who found higher agreement of self-report with urinalysis in the context
of more frequent self-reported cannabis or cocaine use. The results reported here offer
further evidence that self-report is not only valid but is preferable for assessment of
substance use over longer periods, as may be needed for research studies where study visits
are conducted quarterly or even less frequently. The influence of use frequency, and the lack
of perfect concordance, however, indicates a value for the use of multiple measures in
research studies.

Of the substances assessed in our study, the lowest agreement occurred for report of tobacco
use in YLWH. Tobacco use is a significant issue for youth and adults with HIV (Lifson and
Lando, 2012), who may face increased cardiovascular risks as a result of HIV and its
treatments (Mondy et al., 2011). Thus, maximizing accuracy of tobacco use reporting in this
population is an important goal for future studies. Reluctance to self-report tobacco use may
be related in part to increased negative public attitudes towards tobacco. However, in our
study, most youth who showed positive toxicology for cotinine also reported using
marijuana. The frequency of co-use of the two substances is important in its own right but
also may indicate that youth are smoking combinations of marijuana and tobacco and do not
necessarily view themselves as cigarette or pure tobacco smokers. Revising self-report
measures to ask specifically about marijuana-tobacco combinations (e.g., smoking “blunts”)
may provide greater accuracy of assessment. Although one might speculate that exposure to
second-hand smoke also would contribute to discrepancies between self-report of tobacco
use and toxicology assays, the assays used in this study are unlikely to have shown positive
results due to passive inhalation (Wall et al., 1988).

The pattern of substance use observed in this group of YLWH enrolled in a research study
reflects high level of use of cannabis, tobacco products, and alcohol. Uninfected youth
reported significantly less tobacco use, but were otherwise similar to YLWH in their pattern
of alcohol and cannabis use despite differences in assessment methodology and some
demographic characteristics. Although the number of women in the study was small, results
suggest that male participants have higher tobacco use by both toxicology and self-report,
and higher cannabis and alcohol use as well by self-report. In general, the findings of this
study suggest that use of substances other than tobacco among YLWH who are available
and willing to participate in research studies is similar to that among a small group of
uninfected youth, while tobacco use is higher among YLWH.
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The results of this study reflect broader changes in adolescent drug use away from cocaine
and other previously commonly used drugs, possibly due in part to changes in availability,
and wider use and acceptance of marijuana including its use to manage symptoms of HIV
and treatment side effects (Brasseux et al., 1998). Much of the literature regarding HIV and
substances of abuse in adults has focused on methamphetamine and cocaine, substances with
greater perceived risk; however, studies also have demonstrated alcohol effects on
neurocognitive functioning in adults with HIV (Fama et al., 2009), and effects of both
alcohol and cannabis on cognition and measures of brain integrity in uninfected adolescents
(Squeglia et al., 2009, 2012), suggesting a basis for concern about the substance use pattern
seen in our sample. The implications of this substance use take on particular significance for
youth with HIV for several reasons: Its potential to facilitate secondary transmission of HIV
by increasing likelihood of sexual risk behaviors or by reducing adherence and thus
virologic control; the possibility that it may increase risk for neurocognitive impairment; and
its potential impact on mortality both directly, through interactions with HIV, and indirectly
through increased cardiovascular risk resulting from tobacco use.

This study has several limitations. The study cohort was largely male, and as such findings
may not generalize to females. The group with HIV was comprised of youth with relatively
good immune functioning (CD4 > 350) who were willing to enroll in a longitudinal research
study; thus, they represent a select subset of the population of youth with HIV. In addition,
youth with substance use judged by clinic personnel to be severe enough to interfere with
adhering to study procedures were excluded from enrollment. The uninfected group,
although similar in age range and proportion of African—American youth, differed from the
group of YLWH in several respects and were recruited at a single University-based site,
limiting generalizability; furthermore, unlike the YLWH, they were aware that toxicology
testing would be performed. Youth in the study were from largely urban settings and may
not represent youth age 18-24 in rural areas. The self-report measure focused on frequency
and consequences of substance use but did not collect more detailed information regarding
use patterns such as weekday versus weekend use of alcohol or prescribed versus illicit use
of marijuana. The information provided by the toxicology assays was limited by the rapid
elimination of the drugs and drug metabolites from blood. Further, agreement of toxicology
and self-report for substances used less frequently in our sample (e.g., cocaine) should be
replicated in samples with greater use of those substances.

Previous studies of self-report of sexually transmitted diseases, pregnhancy, and substance
use by adolescents have shown that self-report of these risk factors is often inaccurate,
leading many investigators to question if this information could be substantiated for use in
research studies (Clark et al., 1997; D’Angelo et al., 1991; O’Campo et al., 1992). However,
this study shows that when self-report is done in a non-threatening venue the information
provided is highly concordant with toxicology results. The results suggest that by using
confidential self-report, such as the ACASI tools developed for this study, validity of future
self-report evaluations of substance use is likely among youth with HIV engaged in
research. Additional research is needed to confirm and extend these findings in larger and
more diverse populations of youth with HIV and comparable youth without HIV.
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Fig. 1.
Frequency of self-reported substance use, lifetime and in past three months.
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Fig. 2.

Reported use and differences between groups with and without HIV infection and between males and females in substance use
as measured by self-report and toxicology for cannabinoids (THC), tobacco products (TP), and alcohol.
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Fig. 3.
Substance co-use by self-report and toxicology for cannabinoids (THC) and tobacco products (TP).
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Table 1

Demographic and disease severity characteristics of HIVV-infected and uninfected groups.

YLWH N=78 Uninfected N=55 P-value

Count (%)

Gender (at birth)

Male* 68 (87) 40 (73) 0.0607
Female 10 (13) 15 (27) 0.0607
Transgender 2(3) 0(0) 0.6361
Race
African American 55 (71) 37 (67) 0.8353
Caucasian 8 (10) 18 (33) 0.0027
Other/Mixed race 15 (19) 0 (0) 0.0015
Completed high school or equivalent 58 (74) 52 (95) 0.0051
Median [Quartiles]
Age (years) 21[20,22] 22[20,23] 0.0101

*
Includes transgender.
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