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Alcohol, drugs, and risky sexual behavior are related to 
HIV infection in female adolescents
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Abstract
Objective: To examine associations between risk factors for HIV infection 
in a sample of young women who sought HIV testing in a city of southern 
Brazil. Method: Cross-sectional study with a consecutive convenience 
sample of 258 female adolescents aged 13 to 20 years evaluated in an 
anonymous testing site for HIV and sexually transmitted diseases in 
Brazil. Risk behavior for HIV was assessed with the Brazilian version of 
the Risk Assessment Battery and HIV status was assessed through ELISA 
(Enzyme Linked Immunosorbent Assay). Results: Overall seropositivity 
rate was 7.4%. HIV-seropositive patients had significantly more sexual 
intercourse in exchange for money, higher rates of pregnancy and abortion, 
as well as earlier sexual debut. In multiple analyses with the inclusion 
of two composite variables (sex risk and drug risk), only drug risk was 
associated with positive HIV status (OR = 4.178; IC 95% = 1.476-
11.827). Conclusion: Our findings suggest that high HIV seropositivity 
among female adolescents seeking HIV testing in Brazil directly reflects 
the need for effective interventions specifically designed to prevent risk 
behaviors in order to halt the spread of HIV infection.
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related disorders  
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Resumo
Objetivo: Descrever fatores de risco para infecção pelo HIV numa amostra 
de adolescentes do sexo feminino que procurou fazer o teste HIV em uma 
cidade do sul do país. Método: Num estudo transversal, 258 adolescentes 
do sexo feminino foram avaliadas em relação ao seu estado sorológico para 
o vírus HIV e comportamentos de risco utilizando-se a versão brasileira da 
escala Risk Assessment Battery. Resultados: A taxa geral de soropositividade 
foi de 7,4%. As jovens soropositivas tiveram significativamente mais relações 
sexuais em troca de dinheiro, história de gravidez e aborto prévio, bem como 
iniciação sexual mais precoce do que as adolescentes soronegativas. Nas 
análises multivariadas, com a inclusão de duas variáveis compostas (“risco 
sexual” e “risco por drogas”), apenas “risco por drogas” esteve associada com 
o estado sorológico HIV positivo (OR = 4,178 IC 95% = 1,476-11,827). 
Conclusão: Nossos achados indicam que a alta soropositividade encontrada 
nas jovens adolescentes que procuraram testagem evidencia a necessidade 
de que se desenvolvam medidas de intervenção preventivas especialmente 
dirigidas para comportamento de risco em mulheres adolescentes para evitar 
a disseminação da infecção HIV. 

 Descritores: HIV; Adolescente; Comportamento de risco; Comportamento 
sexual; Transtornos relacionados ao uso de substâncias  

Introduction
Since the identification of the first case of AIDS in Brazil, in 1980, 

about 474,000 cases of the disease were identified in the country 
until June, 2007.1 In Brazil, AIDS has been characterized as sub-
epidemic, strongly affecting injecting drug users (IDU) and men 
who have sex with men. In the early 1980s, the affected population 
also included relevant rates of individuals receiving blood transfusion 
and blood products (red cells, plasma, platelets, etc.).

More recently, the incidence of AIDS remains high - 19.5 cases 
per 100,000 inhabitants - mainly due to the persistence of the trend 

of growth among women. The global human immunodeficiency 
virus (HIV) pandemic is increasingly becoming a burden for 
the female population. In the end of 2007, an estimated 15.4 
million women were infected with HIV, most of them in their 
reproductive age.1-3 Importantly, young women aged 15 to 24 
have a 4 to 7-fold increased risk of getting infected with HIV 
when compared with young men of the same age. 

After 1998, a trend has been observed toward stability among 
female cases in the range of 13 to 24 years, while persistent growth 
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was seen in practically all other age groups.4 The incidence of 
AIDS among women aged between 13 and 19 years has increased 
from 3.7 cases per 100,000 women in 1994-1998 to 4.5 cases per 
100,000 in 2004-2005 in southern Brazil. The inverse relationship 
is observed among adolescents (13 to 19 years old). The male/
female ratio of AIDS cases for all ages has varied from 40/1 in 1983 
to 1.5/1 in 2007, clearly showing a change in the epidemiological 
profile of AIDS in Brazil.4 

Especially for youngsters, the UNAIDS/WHO report 
emphasizes the need for preventive efforts, since recent data from 
several countries have demonstrated an increase in the incidence 
of risky behaviors, low frequency of condom use, and higher rates 
of sexually transmitted diseases (STDs) in this specific group.2 
Previous studies have not found significant differences between 
HIV prevalence rates in men and women, although risk factors 
for infection were different between genders: Silva-Lima et al. 

compared seropositivity in 420 drug users (IDU and non-IDU) 
and reported that men were more exposed to risk due to the use of 
injecting drugs, while women exposed themselves through sexual 
relations with partners who were IDU and potentially infected.5 
In 2005, Pechansky et al. showed that men and women in the 
same city presented no differences in regard to the prevalence of 
HIV, but risk behaviors did differ across genders: women had a 
higher chance of having heterosexual intercourse without the use 
of condoms as well as intercourse with IDU, while men presented 
a higher chance of having homosexual intercourse without the use 
of condoms or sexual intercourse with sex professionals.6 

Marijuana, cocaine, and other drugs have been associated with a 
higher rate of sexual relations, multiple partners, and less frequent 
use of condoms.7 Donenberg and Pao, in a review of 10 years of 
the English language literature focused on child and adolescent 
risk factors associated with HIV/AIDS, showed the significant 
implications of the infection for mental health.8

HIV testing is the first step toward treatment, care, and 
prevention; however, the use of testing in a universal scale is 
limited. Even in developed countries, about 20% to 30% of 
seropositive individuals were unaware that they were infected in 
2007.9  

Research indicates that gender powerfully shapes attitudes 
toward universal testing. Men tend to underestimate their risk of 
being infected with HIV more frequently than women, despite 
reporting more risky behaviors, and women have more fears 
related to testing.10

Murphy et al. described testing patterns among high-risk HIV-
infected (n = 246) and non-infected (n = 141) adolescents in sites 
throughout the United States (the REACH study).11 They were 
asked about the number of times they had been tested for HIV, the 
site at which testing was performed, and reasons for testing. The 
majority of participants reported being influenced to get tested 
by health care providers (53.1% of the HIV-infected group and 
66.1% of the non-infected group). Female participants were more 
likely to have used a confidential or anonymous site for their most 
recent test compared with male participants (73.5% and 67.5%, 

respectively). In the HIV-infected group, feeling sick was the 
only factor associated with number of tests. In the non-infected 
group, having more male partners, marijuana use in the past three 
months, Caucasian race, and having had same-gender partners 
over the lifetime (males only) were associated with number of tests. 

The main objective of this study was to examine associations 
between risk factors for HIV infection in a sample of young women 
seeking HIV testing at a public health center in a city of southern 
Brazil. The primary focus of this article was to determine which 
risk factors are most relevant to adolescent female reproductive 
health in our country.

Method
1. Sample
A consecutive sample of female adolescents aged 13 to 20 years, 

interviewed over one year in an anonymous testing site for HIV 
and STDs in the city of Porto Alegre (Brazil), was included in this 
study. The only exclusion criteria were clinically verified cognitive 
impairment and altered state of consciousness, which could hinder 
the interview, and involuntary attendance to the center (e.g., court 
decision). The sample was not randomized. 

According to information from the testing site, about 1,000 
adolescents (13 to 20 years old) seek for anonymous testing 
each year. Using the convenience method of approaching each 
potential subject when interviewers were available at the clinic (5 
days a week, twice a day, for one year, between 10/30/2000 and 
10/30/2001), we managed to enroll 388 subjects of both genders. 
Participants were informed of the study objectives and completed 
the questionnaires anonymously. The study was conducted with 
the adolescents’ consent – only those who accepted to participate 
completed the forms. The study was approved by the Ethics 
Committee and Institutional Review Board of the Hospital de 
Clínicas de Porto Alegre, under grant # 00239.

2. Design
This was a cross-sectional study. Independent variables were risk 

behaviors for HIV infection (sexual risk behaviors and drug use 
risk behaviors). HIV status was the dependent variable.

3. Procedures and instruments 
Data were collected by trained interviewers who were blind in 

respect to the respondents’ serostatus. Standard pre-test counseling 
data were collected by the center’s permanent staff. Adolescents 
completed the questionnaires individually. The interviewers were 
trained in a pilot study with the collection of data from 19 cases, 
which were excluded from the final analyses. These pilot cases 
were used to calibrate the parameters for data collection and for 
the development of the database. 

Instruments used included: 
1) Risk Assessment Battery (RAB).12 The RAB is a self-applied 

questionnaire translated and validated into Brazilian Portuguese.6,13 
It assesses drug and sexual behaviors throughout life, over the 
previous six months, and during the month prior to data collection, 
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as well as basic demographic data. The instrument comprises 38 
questions. Questions about the age at sexual initiation, pregnancy, 
and/or previous abortions were added to the RAB.  

2) Enzyme Linked Immunosorbent Assay (ELISA) and 
confirmatory tests to evaluate HIV serostatus. All blood samples 
were tested using two ELISA assays with different antigens. The 
exams with positive, indeterminate or discordant results were 
confirmed using the Indirect Immunofluorescence technique 
(IFI). Indeterminate immunofluorescence was confirmed with 
the Western Blot test. 

The database was subjected to systematic internal analyses, 
where questionnaires were individually checked, retyped, and 
compared by an external observer.

4. Data analyses
Quantitative data were described in terms of means and standard 

deviations, and qualitative data in terms of absolute and percentile 
frequency. Odds ratios (OR) were calculated with their respective 
confidence intervals of 95% and their significance was determined 
with the Chi-square test. Exact chi-square test was used for low 
frequencies. Relations among quantitative data were evaluated using 
Student’s t test. All tests were two-tailed. The level of significance 
was set at 5% and the data were analyzed using SPSS version 11.0.

After bivariate analyses, we performed a multivariable logistic 
regression analysis. To avoid excessive testing (type I error) and 
collinearity, we entered two composites: SEX-RISK (based on all 
individual variables over the lifetime that were associated with 
positive HIV status in the bivariate analyses with p < 0.2: sexual 

relations with male partners without condom,  sexual relation with 
an IDU partner and money in exchange for sexual relation and 
sexual relation with a possible HIV positive partner and sexual 
debut < 12 years old and pregnancy and  abortion and not using 
condom in sexual relations) and DRUG-RISK (based on the 
following individual variables: illicit drug use and having been in 
drug-using/drug-selling places).

Results
The sample here described comprised 258 female adolescents*. 

The overall prevalence of HIV-positive status was 7.4%. The 
adolescents presented low education and income. No significant 
differences were detected between HIV positive and negative 
subjects regarding demographic variables (education, age, family 
income, marital status, and employment) (see Table 1).

With regard to sexual risk factors throughout life, positive HIV 
status was significantly associated with sexual initiation before age 
12 (p < 0.001), history of pregnancy (p = 0.004), previous abortion 
(p < 0.001), and receiving money in exchange for sex (p = 0.017). 
Other variables not significantly associated with HIV seropositivity 
but included in the SEX-RISK composite for the multivariate 
analyses (p < 0.2) were sexual relations with IDU partners and never 
using condoms. Infrequent condom use was high in both groups 
(77.9%). As for risky sexual practices in the six months prior to the 
study, female adolescents who reported having received money for 
sex showed a higher association with seropositivity (p < 0.04), the 
same happening with those who had sexual relations with a possible 
seropositive partner (p < 0.001) (Table 2).
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RISK and DRUG-RISK) were included in the final model, the 
DRUG-RISK composite was the only one that reached statistical 
significance after regression (p = 0.007).

Discussion
It is important to emphasize that this sample was composed of 

young people with low income and education, which represents a 
high risk for HIV infection, as reported in the literature.14 Besides, 
voluntary HIV testing is uncommon among young people, and 
Murphy et al. demonstrated that one of the main reasons for HIV 
testing among infected or at-risk adolescents was the concern 

The overall prevalence of drug use in the month prior to the data 
collection was high in both groups (Table 3). The most frequently 
reported drugs used were alcohol, marijuana, snorted cocaine, 
and inhalants. HIV-positive females used significantly more illicit 
drugs (p = 0.002). Specifically, recent marijuana (p = 0.001), 
amphetamines (p = 0.005), snorted cocaine (p = 0.001), and 
solvent use (p < 0.001) were significantly higher in HIV-positive 
female adolescents. Attendance to drug-using/selling places was 
also significantly associated with seropositive status (p = 0.001).

Findings from multivariate logistic regression analyses can be 
found in Table 4. When education and the two composites (SEX-
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of having been infected during sexual intercourse.11 The high 
seroprevalence found in this sample may be due to the fact that a 
significant fraction of it (73.9%) reported concern about having 
been infected, which may have motivated their visit to a testing 
site. However, the UNAIDS/WHO (2008) reported an HIV 
prevalence of 0.6% for women aged between 15 and 24 years in 
2007.2  The latest AIDS numbers confirm the increasing rates 
of infected females year after year, with younger women as the 
group in which the epidemic has spread the most in the country.

Risky sexual behaviors were marginally associated with positive 
HIV status in multivariate analyses. Among these behaviors, early 
sexual initiation seems to be a relevant factor for HIV infection. 
Most teenagers reported sexual debut between 12 and 16, and 
those who started before age 12 were at an even greater risk for HIV 
infection. Delayed sexual initiation could bring an extra advantage 
to the protection of adolescents from STDs and unwanted 
pregnancy. Whaley suggests that this approach to both AIDS and 
unwanted pregnancy would favor the care delivered to female 
adolescents with regard to these aspects.15 This approach would 
be sensible in this subgroup, since in this sample 75.4% of the 
adolescents had their sexual debut before 16 years of age. A major 
goal in many countries is to delay the age at which young people 
have their first sexual intercourse and to discourage premarital 
sexual activity, since these strategies reduce their exposure to HIV. 
Our findings are supported by evidence from the UNAIDS16 that 
having sex at a later age reduces the susceptibility to infection per 
act of sex, at least in women.

Many young people still lack accurate, complete information 
about preventing exposure to the virus17 and survey data from 64 
countries indicate that only 40% of males and 38% of females 
aged 15-24 years had accurate and comprehensive knowledge 
about HIV and preventive measures (UNGASS indicator 13). 
Young females are notably less likely than young males to have 
accurate and comprehensive knowledge about HIV. Whereas more 
than 70% of men are aware that condoms can protect against 
HIV exposure, only 55% of young women cite condom use as 
an effective prevention strategy.17

The early beginning of sexual activity may be also associated 
with sexual abuse and violence, which increases the risk of HIV 
infection. Wingood et al. state that young women who have 
suffered gender-based violence have been relatively neglected by 
HIV prevention programs.18 Childhood maltreatment has been 
associated with risky sexual practices in adolescence, including 
more partners, less condom use, more frequent intercourse, 
and less HIV testing. In many cases, drug use mediates this 
relationship.15 

In a Brazilian survey conducted in 1998 and 2005 with a 
representative sample of 5,040 men and women aged 16 to 65 
years, the overall prevalence of sexual violence committed by an 
intimate partner was 8.6%, with a higher prevalence of female 
victims (11.8% vs. 5.1%). Lower income and education predicted 
greater violence. Different situations including work, condom use 
in the first sexual intercourse, age, and number of partners over 
the past five years differed significantly for women, but not for 
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men. Sexual violence is an important factor to be considered in 
the feminization of the affected population when considering the 
AIDS epidemic. It confirms the high magnitude of sexual violence 
and the burden placed on females.19,20

In this study, data on sexual abuse and violence were not 
collected, and thus we can only infer that this association might be 
present, with further research being necessary to address this topic. 
Almost half of HIV-positive adolescents had a history of previous 
abortion, and this could also be associated with violence and early 
sexual debut. In Brazil this represents a dangerous situation, since 
abortion is not legal and women must resort to illegal clinics 
with no safety in this kind of procedure, which contributes for 
abortion to be an important cause of mortality among women.21 
Moreover, our data are in accordance with the findings of Olinto 
et al., suggesting that they are the main predictors of induced 
abortion between adolescents with low economic level and low 
level of education.22

The infrequent use of condoms and carelessness in preventing 
pregnancy detected in our sample is also in agreement with reports 
from other studies.23,24 Almost 80% of the adolescents reported 
having had sex without condoms. Despite nationwide media 
campaigns, information is not used by adolescents, including 
those who perceive themselves as belonging to a high-risk group. 
It is possible to speculate that the lack of education and the 
altered perception generated by drug use makes these subjects 
feel invulnerable. Attention to HIV education and prevention 
in adolescents has been inappropriately limited and strategies to 
encourage safer behaviors are urgently needed.

Substance use was highly prevalent in the sample. The use of 
marijuana, cocaine, and benzodiazepines was twice as common 
as compared with the use of these substances by Brazilian girls in 
the same age group.25 The use of injected cocaine, a well known 
risk behavior for HIV,26-28 was low. This is in accordance with the 

findings of previous studies conducted by our group demonstrating 
a low prevalence of IDU in women from Porto Alegre.6,29 In the 
multivariable logistic regression analyses, only drug score was 
significantly associated with HIV infection. Substance use reduces 
the perception of risk and the ability to negotiate safe sex and can 
thus mediate HIV infection.30 Additionally, low-income women 
in need of drugs are more likely to trade sex for drugs and money.

Limitations
The findings of this study should be understood without 

disregarding two identified methodological limitations. First, the 
generalization of our findings to other geographic or socioeconomic 
groups is restricted due to the convenience sampling design: the 
sample was selected at a free testing site, which may have generated 
a higher rate of seropositivity as opposed to non-clinical samples. 
Second, for logistic reasons it was not possible to test the subjects for 
IQ. Finally, the small sample size of HIV-positive adolescents might 
have prevented the detection of some clinically relevant associations. 

Conclusion
Health professionals dealing with policies for HIV prevention 

in young people from southern Brazil must necessarily take into 
account differences across genders. Given the increasing number 
of new infections among adolescent females around the world, a 
new generation of interventions is needed, considering the specific 
characteristics of infection in this population. Interventions 
available today are limited by their focus on single behaviors 
that have little epidemiologic significance - such as condom use 
- and insufficient testing among most vulnerable females. Maybe 
the next generation of interventions should focus on sexual 
risk networks in which drug use and other high-risk behaviors 
are prevalent. Future research should include formative and 
observational studies to inform new intervention trials that are 
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