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DRUG USE AND SEXUAL RISK BEHAVIORS AMONG ADOLESCENT STUDENTS IN SOUTHERN BRAZIL

Beatriz Franck Tavares and Jorge Umberto Béria

ABSTRACT

Aims: to assess the association between drug use and sexual risk behaviors among adolescent students. Design: cross-sectional study carried out in 1998, using an anonymous, self-administered questionnaire. Setting: Pelotas, southern Brazil. Participants: a sample of 2,410 students ages 10-19 years, enrolled in all urban-area public and private high schools. Schools were visited up to three times in order to reach absent students. Measurements: sexual behaviors assessed: (1) sexual activity, (2) early onset of sexual activity. For those sexually active: (3) not having used a condom during last intercourse, and (4) last intercourse with a casual partner. Independent variables: (1) social and demographic factors, (2) pattern of lifetime drug use, (3) frequent alcohol/drug use during last month, and (4) alcohol/drug use before last intercourse. Findings: 533 (52,9%) boys and 417 (32,0%) girls were sexually active. After controlling for confounding factors, an association remained between lifetime drug-use pattern and (1) sexual activity, and (2) early onset of sexual activity, for both males and females. Among males, last intercourse with a casual partner was associated with (1) frequent use of drugs, and (2) alcohol use before last intercourse. Not having used a condom during last sexual intercourse was associated with frequent alcohol use. However, alcohol use before last intercourse was a protective factor against not having used a condom. Conclusions: the study indicates an association between sexual risk behaviors and drug use by adolescents. Programs designed to prevent adolescent high-risk sex should address drug use as well as sexual behavior. 
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INTRODUCTION

Since the onset of the acquired immunodeficiency syndrome (AIDS) epidemic, the heterosexual transmission of this disease has been on the rise. In Brazil, according to Ministry of Health data, this form of transmission accounted for 16.4% of cases in the 1980’s, rising to 58.0% in 2002. Between 1980 and 2002, 21.4% of cases diagnosed among males, and 33.4% of those among females occurred in the 20-29 years age group (MS, 2002). Given the long latency period between exposure to the human immunodeficiency virus (HIV), and the appearance of the first symptoms of AIDS – 8-10 years, in average –, cases diagnosed among 20-29-year-olds are likely to be the result of HIV infection during adolescence.

The first defense against the expansion of AIDS is the prevention of behaviors which may result in HIV transmission. Sexual activity is the first risk factor for HIV infection, and studies conducted in various countries reveal that a large number of adolescents are sexually active (Béria et al., 1998; Díez et al.,1998; Häggstrom-Nordin et al., 2002; Harvey & Spigner, 1995). The use of condoms during sexual intercourse is the most effective means of HIV prevention among sexually active adolescents, but their effectiveness depends on appropriate and consistent use. 

Surveys indicate that adolescents are especially prone to engaging in behaviors leading to high risk of HIV infection: many adolescents have an early first sexual intercourse, a large number of partners, and unprotected intercourse (Béria et al., 1998; Hopkins et al., 1998; Hou & Basen-Engquist, 1997; Lowry et al.,1994; Poulin & Graham, 2001, Richter at al.,1993 and Shrier et al., 1997). 

Adolescence is also a period of exposure and vulnerability to the use of different substances, their experimentation being a frequent phenomenon (Galduróz et al.,1997 and Tavares et al., 2001). Surveys by Kandel & Yamaguchi (1993) provide strong evidence of the existence of a sequential pattern for drug involvement in adolescence. The use of legal substances (tobacco and alcohol) tends to precede that of illegal ones. Adolescents have little probability of experimenting marijuana if they have not previously experimented alcoholic beverages or cigarettes, and very few experiment other illegal drugs without having previously experimented marijuana. In Brazil, in addition to alcohol and tobacco, available indicators point towards the prevalence of two drug groups rarely mentioned in industrialized countries: inhalants and medication, both of which, along with marijuana, appear among the most consumed countrywide (Galduróz et al., 1997 and Tavares et al., 2001).

Several studies have examined the relationship between substance use and sexual risk behaviors among teenagers. In a review of methodologies employed, Leigh & Stall (1993) described three main categories of analysis: (1) global association studies, which examine the existence of a global association between substance use and general sexual activity; (2) situational association studies, which measure the frequency of alcohol or drug use along with sexual activity; and (3) event analyses, which focus on specific sexual events, investigating the occurrence of high-risk sexual intercourse and the presence of concomitant alcohol or drug consumption.

Surveys with adolescents, using one of the three categories proposed by Leigh & Stall (1993), found associations between substance use and sexual activity (Harvey & Spigner, 1995; Poulin & Graham, 2001; Edgardh, 2002 and Levy et al., 1995), early onset of sexual activity (Edgardh, 2002; Rosenthal et al., 1999; Scivoletto et al., 2002 and Anteghini et al., 2001), and not having used a condom during last intercourse (Hou & Basen-Engquist, 1997; Richter et al., 1993; Shrier et al.,1997 and Lowry et al., 1994). Lowry et al. (1994) studied the relationship between the stages of substance use during adolescence (described by Kandel & Yamaguchi, 1993) and sexual risk behaviors in a nationally representative sample of North-American high-school students. The authors found a positive association between substance use stage and sexual behavior. 

The data available do not allow for causal interpretations of the findings. Nevertheless, there is a clear positive association between substance use and high-risk sexual intercourse. These studies were conducted, for the most part, in countries outside Latin-America, in populations with different characteristics, and very few surveys jointly analyze drug-use and sexual risk behaviors among Brazilian adolescents.

Scivoletto et al. (2002), in 1997, studied a sample of 689 students ages 14-21 years, comparing drug users and nonusers in terms of sexual behavior: history of complete sexual intercourse, age at first intercourse, use of condoms, sexual intercourse with sex workers, and prostitution. The authors found that drug users had a higher frequency of sexual intercourse, lower age at first intercourse, and more frequent intercourse with sex workers. Sexual risk behaviors increased along with the number of drugs used. This study, however, was limited to a single secondary public-school in the city of São Paulo, in southeastern Brazil.

Also in 1997, Anteghini et al. (2001) studied risk behaviors in a sample of 2,059 students, ages 13-17, from both public and private schools in the city of Santos, southeastern Brazil, a city with high HIV incidence. Multivariate analysis showed a positive association between early first sexual intercourse (before age 15) and smoking, for both sexes. It also showed an association between pregnancy and drug use among female subjects.

Another study, carried out in 1995 in the city of Pelotas, southern Brazil (Béria et al., 1998) including 2,510 students, ages 12-19, from one private and 14 public schools, found that alcoholic beverage ingestion before last intercourse was a protective factor against not using condoms.

The present study is aimed at investigating the association between drug use and sexual risk behavior in a representative sample of adolescents attending all schools that offered segundo grau education (9th-11th grades) in the urban area of Pelotas, a medium-sized city in southern Brazil.

METHODS

The survey, carried out between August and November 1998, was based on a cross-sectional design. The city of Pelotas, where the study was conducted, is located in the southernmost region of Brazil, approximately 250 km from state capital Porto Alegre. City population, according to the 2000 census (IBGE), is 301,081 inhabitants. 

Sampling was random, systematic, stratified (public/private schools, primeiro grau (1st-8th grades)/segundo grau (9th-11th grades), diurnal/nocturnal shift), and with probabilities proportional to the size (number of students) of all schools in urban Pelotas with segundo grau education. Study population included students of 24 schools. These included twelve state, nine private, two federal, and one municipal school. A total 27,990 students were enrolled between 5th and 11th grades, which correspond, approximately, to the 10-19-years age group.

Sample size was calculated for a wider-ranging study, using EPI-INFO v. 6.02 software. Prevalence of having used drugs in lifetime was estimated at 20% among unexposed subjects, with 95% confidence intervals, 80% statistical power, 2.0 relative risk, and 3% prevalence of exposure (psychiatric morbidity and stressful events). A further 30% were added for confounder control, plus 10% for occasional losses, yielding a total sample of 1,960 subjects.

Based on an estimated class size of 20 students per class, one hundred classes were systematically drawn, in order to obtain a total 2000 students. Only one school, with only 33 students, did not have any of its classes included in the sample. Data were collected between August and November 1998 by a 21-member team of medicine, nursing, and social science students. 

An anonymous self-administered questionnaire was employed, including 128 questions, most of which were pre-coded. Questionnaires were administered collectively in classroom, without the teacher’s presence, and were collected in a brown envelope. In order to apply questionnaires to students who were absent during the first session, interviewers returned to the schools up to three subsequent times. The envelope containing the class’s questionnaires was brought along during repeat visits. This allowed for students to deposit their questionnaires together with the previously answered ones, guaranteeing anonymity. 

Variables studied included the following:

Dependent variables:

Sexual behaviors:

In lifetime:

· Having had sexual intercourse: vaginal, oral, or anal.

· Having begun sexual activity early in life: cutoff point was defined as below the first quartile of age of first sexual intercourse, i.e., under 14 years for boys and under 15 years for girls. 

During last sexual intercourse:

· Not having used a condom.

· Having had casual sexual intercourse: partner met on the same day, or known only by sight.
Independent variables


Sociodemographic: 

· Social class: determined using ABIPEME (Associação Brasileira dos Institutos de Pesquisa de Mercado - Brazilian Association of Market Research Institutes) criteria, reformulated in 1991, which consider consumer goods and schooling of head of family (Mattar, 1996). 

· Gender, age, skin color, and marital status.

Drug use:

In lifetime:

· Drug-use pattern: in order to examine the relationship between drug use and sexual risk behaviors during the different stages of substance use described by Kandel & Yamaguchi (1993), adolescents, were stratified into four mutually exclusive groups according to lifetime drug-use pattern: (1) students who had never used alcohol, tobacco, or illegal drugs; (2) students who reported having used alcohol or tobacco, but never having used illegal drugs; (3) students who reported having used solvents, marijuana, or amphetamines/anti-anxiety medication, but who never used cocaine or other illegal drugs; and (4) students who reported having used cocaine or other illegal drugs. 

During the previous month:

· Frequent use of alcohol: having ingested alcoholic beverages six or more days of the month.

· Frequent use of illegal drugs: having used any illegal drug six or more days of the month.


Before last sexual intercourse:

· Having ingested alcoholic beverages

· Having used another drug

Data analysis was carried out using SPSS v. 8.0, EPI-INFO v. 6.02, and Stata Intercooled v. 6.0 software. Considering that students of larger classes had a greater chance of being selected, data were weighted by the inverse of this probability. In addition, considering the possibility of occurrence of identical behavior between students of the same class, design effect was taken into account by considering variable class as the sampling unit. This was done using Stata software option survey PSU (Primary Sample Unit).

Data analysis was stratified by gender, and included the following steps:

· Univariate analysis: the total number of participants was used as a denominator for the prevalences of sexual activity and early onset of sexual activity, whereas for the prevalences of sexual intercourse with casual partner and of not having used condoms during last intercourse, the denominator were the students who reported being sexually active.

· Bivariate analysis: cross-tabulation of dependent variables with independent ones, using contingency tables, (chi-squared tests) and linear trend tests for ordinary variables. Estimates produced by bivariate analysis were expressed as Prevalence Ratios (PR).

· Multivariate analysis: separate regression models were generated for each of the dependent variables investigated; these included variables associated to outcome with significance levels ≤ 0.2. Variables maintained in the model were associated with the outcome at levels ≤ 0.05. In cross-sectional studies with high outcome prevalence, odds ratios tend to overestimate PRs, distorting effect magnitude. For this reason, Poisson regression with robust variance estimation was used in multivariate analysis, so as to directly estimate PRs, as proposed by Barros & Hirataka (2003). Due to the colinearity existent between drug-use patterns and frequent substance use, these two variables were analyzed separately. Sociodemographic factors were also included, since they represent potential confounders for drug use.

RESULTS

Of the total 3,080 students who attended the selected schools, 461 were outside the studied age group (10-19 years). Of the 2,619 students included, 14 (0.5%) refused to participate, and 168 (6.4%) were absent during all questionnaire administration sessions. A total 2,437 questionnaires were administered, of which 27 (1.0%) were annulled (11 due to positive answer in a question involving a fictitious drug, and 16 for having more than 4 invalidated questions or less than 50% of questions answered), yielding a total 2,410 valid questionnaires. Final loss rate was 8.0%.

Of the total subjects, 55.4% were in segundo grau, 79.0% were enrolled in public schools, and 82.5% attended diurnal school. As to gender, 1,353 (56.4%) subjects were female, and 1,044 (43.6%), male. 

Table 1 presents the distribution of sociodemographic, sexual behavior, and drug use characteristics among the studied sample. The majority of subjects belonged to social classes A and B, this proportion being higher among males (55.2%) than among females (43.8%). The greatest share of adolescents were concentrated in the 14-17-years age group (M: 42.8%; F: 46.1%). Most subjects were white and single (M: 99.2%; F: 97.5%).  

Concerning sexual behavior, 950 (39.4%) of students reported having previously had sexual intercourse. Over half the boys (52.9%) and a smaller proportion of girls (32.0%) were included in this group. Among boys, 18.1% had their first sexual intercourse before age 14, and, among girls, 9.1% did so under age 15. Among students who had previously had sexual intercourse, 19.8% of boys reported having had intercourse with casual partners, and 28.8%, not having used condoms during their last relation. The proportion of relations with casual partners was much smaller among girls (3.9%), but a much larger share of girls did not use a condom during their last relation (44.5%).  

Drug use patterns differ between boys and girls especially in terms of the proportion of subjects who had previously used cocaine or other drugs. This proportion was 10.2% among boys and 5.6% among girls. Roughly 13% of adolescents of both sexes had never used alcohol, tobacco, or other drugs. The proportions of students that made frequent use of alcohol or drugs during the previous month, and who ingested alcohol or other drugs before their last sexual intercourse were always higher among male subjects.

Concerning the relationship between the various sexual behaviors of adolescents and sociodemographic factors, nonwhite male subjects had higher prevalences of sexual activity (PR=1.20 95%CI 1.05-1.37) and early onset of sexual intercourse (PR=1.45 95%CI 1.06-1.98), when compared to white male adolescents (Table 2). Among girls, skin color was not related to sexual behavior.

Age groups were linearly associated with sexual activity in both groups. Among girls, there was a marked increase in the prevalence of sexual activity: whereas 2.6% of 10-13-year-old female students reported previous sexual intercourse, in the 17-19-years age group, the same prevalence was of 61.4%. Among boys, prevalence was 19.2% in the 10-13-years age group, and as high as 83.0% in the 17-19-years group (Table 2).

Social class was not significantly associated to sexual behavior among boys. Among girls, on the other hand, it was associated with early onset of sexual activity and with not having used condoms during last relation. The prevalences of early onset of sexual activity (Table 2) were higher among girls belonging to social class “C” (12.7%) and to classes “D” and “E” (9.8%), when compared to girls belonging to classes “A” and “B” (4.8%). The opposite occurred with not having used condoms during last relation (Table 3): prevalence was higher among female subjects of classes “A” and “B” (52.5%) than among those of classes “C” (37.3%).

Sexual behaviors were also analyzed in terms of the progression of substance use among adolescents. In both sexes, prevalences of sexual activity and early onset of sexual intercourse were lowest among students who reported not having used any substances; increased among those who reported having used alcohol or tobacco; increased further among those who reported having used solvents, marijuana, anti-anxiety drugs or amphetamines; and were highest among students who reported having used cocaine or other drugs (Table 2).

Among boys, last intercourse with a casual partner was associated with frequent drug use (RP=1.99 95%CI 1.23 – 3.22) and with alcohol ingestion prior to intercourse (PR=1.98 95%CI 1.86 – 2.87) (Table 4). However, the latter was found to be a protective factor against not using condoms among male subjects (PR=0.65 95%CI 0.44 – 0.96) (Table 3). Sexual risk behaviors during last intercourse were not associated with lifetime drug use patterns. 

Table 5 presents crude and multivariate-analysis-adjusted results for factors associated with sexual behaviors among adolescents. After adjustment for sociodemographic factors, lifetime drug-use pattern remained associated with sexual activity and early onset of sexual intercourse in both sexes. The remaining sexual risk behaviors were associated with substance use only among boys. Frequent alcohol use remained as a risk factor, and alcohol ingestion prior to sexual intercourse remained as a protective factor against not using condoms during last intercourse. Also remained significant the associations between last intercourse with casual partner and frequent drug use and alcohol ingestion before sexual intercourse. 

DISCUSSION
Data collection in the present study took place in both public and private network schools, which allowed for the inclusion of students belonging to different socioeconomic strata. The study included a representative sample of adolescents who attended the entire network of urban schools that offered segundo grau education, and dealt with an age group that spans the entire second decade of life, including subjects in all stages of adolescent development. 
Returning to the schools up to three times in order to administer questionnaires to absent students is an aspect which differentiates the present from the majority of studies with similar methodology. These returns allowed for a reduction in losses due to absence from school. Total absentees, refusals, and annulled questionnaires did not exceed 8%, which allows us to consider our findings as applicable to the entire population of adolescents attending schools that included segundo grau education. We should point out that these data refer to the population of adolescents still in school, and thus should not be generalized to include dropouts or those who have never attended school. 

The present study used global association measures – which examined the relationship between substance use and sexual behavior in general – and the analysis of a specific event, namely the subject’s most recent sexual intercourse, thus guaranteeing temporal contiguity between substance use and sexual risk behaviors. It is also appropriate to point out, as a positive aspect of our study, the explicit definition of sexual intercourse, which included vaginal, anal, and oral sex. Edgardh (2002) argues that the expression “sexual debut” in reference to the first vaginal intercourse is definitely outdated, since a large number of adolescents report having experienced a variety of non-coital sexual activities before the onset of vaginal intercourse.

It is important to keep in mind that our results are based on self-reported sexual behavior and drug-use data, this limitation being inherent to this type of study worldwide. Aiming at avoiding such limitation, the use of a collectively questionnaire, self-administered in classroom, due to its confidentiality and ability to guarantee anonymity, constitutes an adequate procedure for obtaining information of this nature. If, even so, some level of information bias still exists, it is reasonable to suppose that it would tend toward under-reporting, since the information requested concern private or illegal behavior.  

During puberty, physical transformations occur at fast pace, and the young adolescent fights in order to attain control over his/her body and sexual impulses. The first sexual relation constitutes a special emotional happening, being part of a process of decision-making in terms of sexual behaviors for the adolescent. AIDS represents a serious challenge for the adolescent’s sexual responsibility in relation to him/herself and others.

The data from the present study indicate that boys begin sexual life earlier than girls; over half of the boys and about one-third of the girls in the study reported having had sexual intercourse. Another study carried out in Pelotas (Béria et al., 1998) in 1995, including students aged 12-19 years from 15 schools showed that 67% of boys and 37% of girls reported having had sexual intercourse. Surveys conducted in different countries detected prevalences of sexual activity ranging from 15% among 15-18-year-old students in Barcelona (Díez et al.,1998) to 61% among 14-21-year-old students in a public school in the city of São Paulo, in southeastern Brazil (Scivoletto et al., 2002).

Our study demonstrated that, along with the youngsters’ progression between the different stages of substance use, there was an increase in the risk of sexual activity and early onset of sexual intercourse. Lowry et al. (1994) also evaluated sexual behavior in relation to adolescent drug-use patterns, finding a gradient for risk of sexual activity, not using condom during last relation, and having had four or more partners in life. In our study, lifetime drug-use pattern was not associated with sexual risk behaviors during last relation.

In Brazil, Scivoletto et al. (2002) investigated the occurrence of sexual intercourse in relation to illegal-drug use patterns (classifying alcohol / tobacco users as nonusers and including inhalants users in the cocaine-user group). The authors found that sexual activity prevalence increased among groups of subjects who used a larger number of illegal drugs. 

In the present study, we chose to define drug-use stages in a manner that seemed to us more appropriate to our own reality, considering that surveys conducted among Brazilian students indicate that inhalants come before marijuana, and that both the former and anti-anxiety /amphetamines medication exceed cocaine in frequency of use (Galduróz et al., 1997 and Tavares et al. 2001).

Roughly one in every five boys and one in every ten girls began sexual activity early. The earlier the onset of sexual activity, the greater the period of exposure to risk of HIV infection. Studies conducted in other countries (Edgardh, 2002 and Rosenthal et al., 1999) found an association between illegal-drug use and early onset of sexual intercourse only among male adolescents. In Brazil, a study by Anteghini et al. (2001), found that, after multivariate analysis, only the tobacco use remained associated to onset of sexual intercourse before age 15 in both sexes. 


The existence of a global association between substance use and general sexual activity does not necessarily indicate that the former has a direct effect on sexual behavior. However, Lowry et al. (1994) suggest that the association between adolescent substance use stages and sexual behaviors that increase risk of HIV infection has important implications. Alcohol and tobacco use are associated – albeit at a lesser degree – to risk intercourse, and the association between early stages of substance use and sexual behavior suggest that teenage HIV-prevention programs should discourage the use of any substance whatsoever.

The present results demonstrate that, despite last sexual intercourse with a casual partner being five times as high among boys than among girls, a greater proportion of girls did not use condoms (44.5%). Surveys conducted among North-American students between 1990 and 1997 (Hopkins et al.,1998;  Hou & Basen-Engquist, 1997; Shrier et al., 1997 and Lowry et al., 1994) found prevalences of not using condoms ranging from 45.8% to 53.6%. Our study detected lower percentages, especially among male subjects (28.8%). Also in our surroundings, Béria et al. (1998) found that 58% of girls and 36% of boys did not use condoms during their previous intercourse. 

Considering that only 4% of sexually active female adolescents reported last intercourse with a casual partner, it is reasonable to assume that this is one of the determinants of the lower rates of condom use among girls. It is likely that some of these adolescents who reported sexual intercourse without condom be involved in long-term monogamous relationships. On the other hand, approximately 20% of male adolescents reported a casual partner during last intercourse, which may partly explain the higher rates of condom use among this group, of approximately 70%. We should point out that not all those who had casual intercourse are necessarily at high risk of HIV infection, since many individuals that have casual or non-casual intercourse use condoms consistently.

Boys who reported frequent drug use had higher prevalence of last intercourse with casual partner, and those who reported frequent alcohol ingestion, had an approximately 60% higher prevalence of not using condoms during last intercourse. The establishment of a positive relationship between greater frequency of substance use and failure to use condoms during casual intercourse does not necessarily mean that both occurred simultaneously. One must consider the possibility that both be positively associated to a third factor, which would not only lead these adolescents to drink more or use more drugs, but would also make them more prone to engage in high-risk activities.  Consequently, adolescents may incur in greater risks during sexual intercourse, such as not using condoms, whether or not under the effect of drugs.

The use of alcohol is frequently cited as a potential precursor for other risk behaviors, including intercourse with casual partners and unprotected intercourse (Senf & Price, 1994). According to Senf and Price, if substance use is to lead to risk behavior, it should occur before such behavior. Failure to demonstrate a relationship between these behaviors in a specific situation greatly reduces the probability of a there being a causal relationship between them.

In our study, alcoholic beverage ingestion before last intercourse was associated to higher prevalence of casual intercourse among boys, but was found to be a protective factor against not using condoms during this relation. Béria et al. (1998) also found alcohol to be a protective factor against not using condoms during last intercourse.

There is a variety of hypotheses concerning the mechanisms involved in the association between drinking and sexual risk behavior, including the possibility of alcohol impairing judgment concerning the engagement in sexual intercourse and exerting a direct disinhibitory effect on behavior. Other authors suggest that the anticipation of sexual risk behavior would lead to drinking, thus providing an excuse for an otherwise unacceptable behavior (Senf & Price,1994).

The associations between drinking and sexual behavior found in most studies on this subject were positive, relating alcohol with increases in risk behaviors (Harvey & Spigner, 1995; Poulin & Graham, 2001 and Keller et al.,1991). In our study, there is a remarkable negative association between drinking before intercourse and not using condoms. A survey conducted with 14-19-year-old adolescents from a public school in Pelotas (Béria et al., 1998b) indicated that only 2.0% of girls and 6.3% of boys reported having no problems concerning the use of condoms. Main difficulties reported for condom use were: less pleasure (31.8%), embarrassment (10.8%), and breaking the mood (9.7%). Although 87.4% of subjects cited condom use as the main means of AIDS prevention, one perceives that this knowledge is not enough to prevent them from risking having intercourse without a condom. In order to be constantly alert concerning condom use, adolescents need to overcome embarrassment and prejudice, and alcohol may act as a facilitator due to its disinhibitory effect. 

An association was also observed between sexual behaviors and certain sociodemographic variables. Nonwhite boys had greater probability of sexual activity and of early onset of sexual intercourse than white boys. On the other hand, girls of higher social level were less likely to begin sexual activity early, but had a greater prevalence of not using condoms during last relation. Studies in various countries have identified many different population subgroups as being at higher risk, including racial minorities (Richter et al.,1993; Valois et al., 1999 and Zabin et al., 1986). Skin color, as well as social status, may function as markers in a complex set of social and psychological factors that result in greater risk. 

Our data suggest that sexual behaviors put a considerable share of adolescents in risk of HIV infection, and point towards a relationship between such behaviors and substance use. The mere existence of an association, be it causal or not, may be reason enough for the planning of school programs integrating and coordinating efforts aimed at the prevention of substance use and sexual risk behaviors. An intervention that reduces substance use levels may also reduce the levels of participation in high-risk sex. This could occur through the causal influence of substance use on high-risk sex or due to changes in some other factor, affecting both substance use and sexual behavior.
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