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Abstract

Background: This study assesses among 200 HIV-infected outpatients the prevalence of positive alcohol use
disorder (AUD) and its correlations with socio-demographic characteristics, life habits, sexual behavior and (hypo)
manic symptoms.

Methods: Between December 2009 and June 2011, patients were interviewed at the specialized clinic for HIV-
care located in Walter Cantidio’s University Hospital, Fortaleza, Ceara, Brazil. Screening for AUD was performed with
the Alcohol Use Disorders Identification Test (AUDIT). A socio-demographic questionnaire based on WHO’s Behavioral
Surveillance Surveys was used to track risky sexual behaviors. The Mood Disorder Questionnaire (MDQ) was used to
screen for symptoms of mania and hypomania.

Results: One hundred thirty-three patients (66.5%) were male, mean age of 37.4 years (standard deviation,
SD=10.9) and mean years of study of 9.5(SD=3.5). Ninety nine patients (49.5%) had AUD: 80 (40%) had hazardous
drinking and 19 (9.5%) had alcohol dependence. AUD patients had higher rates of male gender (OR=2.8; 95%CI=1.5,
5.2), living alone (OR=4.5; 95%CI=1.6, 12.7), use of tobacco (OR=3.0; 95%CI=1.4, 6.6), use of illicit drugs (OR=3.5;
95%CI=1.7, 7.1) and (hypo)manic symptoms (OR=6.4; 95%CI=2.3, 17.7). Regarding sexual behavior, AUD was
associated with lower age at first sex (OR=1.1; 95%CI=1.05, 1.2) and higher prevalence of commercial (OR=2.7;
95%CI=1.3, 5.8) and non-regular sex partners (OR=4.3; 95%CI=2.1, 8.6). In multivariate analysis, independent
associations between AUD and the following variables were found: manic symptoms (adjusted Odds Ratio [aOR]=10.1;
95%CI=2.3, 44.7), living alone (aOR=7.8; 95%CI=1.5, 39.0), tobacco use (aOR=3.9; 95%CI=1.2, 12.2), male gender
(aOR=3.4; 95%CI=1.4, 8.3), sex with non-regular partners (aOR=2.7; 95%CI=1.1, 6.6), lower education (aOR=1.1;
95%CI=1.03, 1.2) and lower age (aOR=1.03; 95%CI=1.002, 1.076).

Conclusion: Therefore, there is a significantly high prevalence of AUD among HIV-infected patients. AUD showed
the following profile: young males, living alone, with lower education, higher rates of (hypo) manic symptoms and drug
and sexual risk behaviors. A better understanding of AUD comorbidity and its implications on behavioral aspects of
HIV-positive individuals may help in providing better long term outcomes of these patients.

among patients with HIV infection, suggesting a substantial burden of
mental disorders in this population [11,12]. Furthermore, substance
use disorders and (hypo)manic symptoms may be risk factors for HIV
transmission [13-15].

Keywords: Alcohol use disorder; Sexual behavior; HIV/AIDS; Mood
disorders

Introduction

The HIV epidemic remains a challenge for all public health systems
around the world. It is estimated that 34.0 million people are now
living with HIV/AIDS [1]. Several behavioral factors increase the risk
of HIV infection, such as unprotected intercourse and injecting drug
use (needle and syringe sharing) [2-4]. In Brazil, the prevalence of HIV
infection is 0.6% among people aged between 15 and 49 years. Between
1980 and 2012, 2.1% of the cumulative cases of HIV/AIDS in Brazil had
been reported in the state of Ceard. The mortality due to HIV/AIDS
showed a downward trend in the last decade in Brazil, reaching a level
of 5.6 deaths per 100,000 inhabitants in 2011 [5].

Each year, approximately two and a half million deaths are caused
by the harmful use of alcohol [6]. There is evidence available to support
that alcohol use significantly increases the hazard of HIV transmission
since it has been linked to impaired decision-making, which is
associated with risky sexual behaviors [7-9]. Alcohol consumption has
been reported to be associated with higher numbers of unprotected
anal sex acts and condom failure [9,10].

HIV-infected patients are also at increased risk of psychiatric
disorders. Studies show high rates of substance use and mood disorders

Manic and hypomanic episodes, which are the hallmark of
bipolar disorder, may be characterized as a period of time where the
patient has an elevated, expansive or irritable mood, and some typical
symptoms are present, such as elevated self-esteem, disinhibition and
hypersexuality. During these episodes, patients may also have higher
rates of alcohol and illicit drugs abuse [16]. These symptoms and habits
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may also increase the risk of HIV transmission since they are likely to
interfere with safer sexual practices [17].

This paper aims to examine the prevalence of current alcohol
use disorder (AUD) among HIV-infected outpatients attending a
specialized unit of the Infectious Disease Department of Walter
Cantidio’s University Hospital in Fortaleza, Brazil, and also to assess
sexual behavior and (hypo)manic symptoms in HIV patients who have
AUD versus those who do not have AUD.

Materials and Methods
Design and setting

A cross-sectional study was conducted at one of the largest reference
services for HIV-care in the state of Ceara, Brazil, which is located in the
Walter Cantidio’s University Hospital (HUWC), a teaching hospital of
the Federal University of Ceard. The HUWC is a public general hospital
with 247 beds. It has currently 170 medical residents.

The city of Fortaleza is located in Northeastern Brazil, three and
a half degrees below the Equator. Fortaleza is the fifth largest city in
Brazil, with a population of approximately 2.5 million and a gross
domestic product (GDP) of around US$ 18 billion [18].

Sample

Study participants were male and female patients meeting the
inclusion criteria: HIV positive, 18 to 65 years of age, attending the
HUWC and able to provide informed consent. There was no financial
compensation for participation.

The study was performed on the two weekdays with a higher
influx of patients to the clinic. All patients attending the clinic on
those days between December 2009 and June 2011 were invited by
the physician responsible for their HIV treatment to enroll for AUD,
risky sexual behaviors and (hypo)manic symptoms screening. A total
of 217 patients were invited, which represents 63% (N=344) of the total
patients followed-up by the clinic. Five patients declined to participate
and all 212 participants signed an informed consent.

Instruments

The socio-demographic and clinical questionnaire was used in order
to assess the following aspects: gender, age, education, employment
situation, marital status, living alone, use of tobacco, number of years
since HIV diagnosis and use of illicit drugs. In Brazil, the following
drugs are illicit: marijuana, cocaine, crack cocaine, heroin, among
others. The results of the screening for (hypo)manic symptoms, as well
as CD4 and viral copies count, were also recorded in this questionnaire.
All instruments were interviewer administered.

The Alcohol Use Disorders Identification Test (AUDIT) is a
screening instrument for AUD, including harmful or hazardous alcohol
use and alcohol dependence [19]. It is a 10-item questionnaire which
covers the domains of alcohol consumption, drinking behavior, and
alcohol-related problems. Responses to each question are scored from
0 to 4, giving a maximum possible score of 40. A score of 8 or more
is associated with harmful or hazardous drinking. A score of 13 or
more in women, and 15 or more in men, is likely to indicate alcohol
dependence. All patients who screened 8 or more were considered as
having AUD.

The questionnaire of sexual behavior was based on WHO's
Behavioral Surveillance Surveys (BSS) - Guidelines for Repeated
Behavioral Surveys in Populations at Risk of HIV [20], which is a
reliable method to track HIV risk behaviors. The following sexual

behaviors were considered in accordance with the BSS questionnaire in
this study: early sexual initiation measured by mean age at first sex; men
who have sex with men; having regular partners; having commercial
partners (i.e., a partner who has been given or received money, gifts,
favors in exchange of sex); having non-regular partners (sex with
partners irregularly, without a definition of a next date and that was
not a commercial partner); and consistent condom use - which means
using a condom every time a person has sex: with regular, non-regular
and commercial partners. Patients were asked about having these
behaviors in the lifetime. Other variables analyzed in this study, which
are associated with sexual behavior, were sexual orientation, defined
as reported by the patient such as heterosexual (N=124, 57 males, 67
females) and non-heterosexual (this category included patients who
reported to be homosexual or bisexual; N=75, 75 males) and percentage
of participants infected with HIV through sex.

The Mood Disorder Questionnaire (MDQ) is a self-report screening
instrument for mood spectrum disorders, containing 13 yes/no items
about (hypo)manic symptoms [21]. The MDQ starts with this question:
“Has there ever been a period of time when you were not your usual
self?” Additional items assessed for aspects such as, "you felt much more
self-confident than usual; you got much less sleep than usual and found
you didn't really miss it; you were much more interested in sex than
usual; you did things that were unusual for you or that other people
might have thought were excessive, foolish, or risky". The portuguese
validation was done by our group [22]. Patients had a positive screening
if they have answered “yes” to seven or more of the 13 items, as well as
reported these symptoms to have occurred in the same period of time
and caused moderate or serious psychosocial impairment [21].

Data analysis

Statistical analysis was performed using SPSS version 19.0 (SPSS
Inc., Chicago IL). Comparison between AUD and non-AUD patients
was done as follows: chi-square tests (x*) were used for categorical
variables; continuous variables were assessed by Student’s t-test.

The odds ratios (OR) and corresponding 95% confidence interval
(CI) were calculated in univariate analysis to assess how the fact of
having AUD may be correlated with demographic characteristics,
positive MDQ screening and sexual behaviors.

Multivariate analysis was conducted using binary logistic regression
in order to determine adjusted odds ratios (aOR). The odds ratios were
calculated by multivariate regression in which the dependent variable
was AUD or non-AUD, and independent variables were demographic,
clinical and sexual behavior features. Variables with p<0.20 in univariate
analysis were included in the logistic regression model in order to
assume that potential confounders were not excluded from the analysis.
This cutoff for eligibility in the multivariate analysis has been also
selected in previous studies with similar proceedings for data analysis
[23-25]. Those with p<0.05 were retained in the final multivariate
logistic model in a backward stepwise manner, and were considered as
independently associated with AUD. The Hosmer-Lemeshow test was
employed for goodness of fit of the logistic regression model.

Ethics

The study protocol was approved by the Ethics Committee of the
Federal University of Ceara.

Results
Results of AUDIT screening

From the initial 212 participants, a sample of 200 patients comprised
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the final study population. Twelve patients were excluded due to
incomplete data. Eighty (40.0%) patients had harmful or hazardous
drinking and nineteen (9.5%) had alcohol dependence. Therefore, 99
(49.5%) patients had AUD.

Demographic characteristics, clinical background and sexual
behavior

Table 1 shows demographic features, clinical background and sexual
behavior characteristics of the sample. AUD patients when compared
to non-AUD patients showed significantly higher percentages of the
following variables: male gender, living alone, use of tobacco, use of
illicit drugs, positive screening through MDQ, lower age at first sex,
higher rates of sex with commercial and non-regular partners in
lifetime. No significant differences were found in all other variables
between these two groups (AUD vs. non-AUD).

Multivariate analysis

The following variables were considered eligible (p<0.20) for the
multivariate analysis: male gender; age; years of study; divorced or

widower; living alone; use of tobacco; use of illicit drugs, years since
HIV diagnosis; positive MDQ screening; age at first sex; condom
use during first sex; sexual orientation; HIV infection through sex;
consistent condom use with regular partner; and having sex with
commercial and non-regular partners.

Table 2 shows the result of multivariate analysis carried out through
the binary logistic regression model. Positive MDQ screening, male
gender, living alone, fewer years of study, use of tobacco, sex with non-
regular partners and lower age were independently associated with
AUD in this study. The Chi-square goodness of fit in the Hosmer-
Lemeshow test was not significant in any of the 8 steps of binary logistic
regression, with a value of 8.7 (p=0.36) in step 1, and a value of 6.5
(p=0.59) in step 8.

Discussion

In this study, almost half of the HIV-positive patients had alcohol
use disorder (49.5%). It is higher than the rates of AUD estimated in the
Brazilian general population [26,27]. The rate found in this study is 6
times higher than the one found by Mendonza-Sassi and Beria (7.5%),

Demographics AUD (N=99) Non-AUD (N=101) Statistical test p-value OR (95% CI)
Male; n (%) 77 (77.8) 56 (55.4) x2=11.192 0.001 2.8 (1.5-5.2)

Age; mean (SD) 36.3 (11.1) 38.6 (10.6) =-1.50, df=198 0.13

Years of study; mean (SD) 9.1 (3.5) 9.9 (3.6) =-1.70, df=194 0.09

Employment situation

Employed; n (%) 54 (55.1) 50 (49.5) x?=0.625 0.42 1.2(0,7-2,1)

Unemployed; n (%) 27 (27.6) 33 (32.7) x?=0.620 0.43 0.7 (0.4-1.4)

Retired; n (%) 13 (13.3) 14 (13.9) x?=0.015 0.90 0.9 (0.4-2.1)

Marital status

Single; n (%) 50 (50.5) 45 (44.6) x*=0.710 0.39 1.2(0.7-2.2)

Married; n (%) 41 (41.4) 41 (40.6) x2=0.014 0.90 1.0 (0.5-1.8)

Divorced or widower; n (%) 8(8.1) 15 (14.9) X?=2.252 0.13 0.5(0.2-1.2)

Living alone; n (%) 19 (19.2) 5(5.0) X?=9.602 0.002 4.5(1.6-12.7)
Use of tobacco; n (%) 27 (27.3) 11 (10.9) X*=8.718 0.003 3.0 (1.4-6.6)

lllicit drug use; n (%) 36 (36.4) 14 (13.9) x2=13.501 <0.001 3.5(1.7-7.1)

Clinical background

Years since HIV diagnosis; mean (SD) 4.0 (3.1) 4.8 (4.2) t=-1.45, df=198 0.14

CD4 count; mean (SD) 501.1 (304.9) 515.1 (246.0) t=-0.32, df=158 0.74

Viral copies count; mean (SD) 10762.3 (35861.1) 15380.2 (53639.6) t=-0.62, df=156 0.53

Positive MDQ screening; n (%) 25 (25.3) 5(5.0) X?=16.162 <0.001 6.4 (2.3-17.7)
Sexual behavior

Age at first sex; mean (SD) 15.2 (2.7) 17.1 (5.0) t=-3.26, df=192 0.001 1.1 (1.05-1.2)*
Condom use during first sex; n (%) 16 (16.8) 26 (26.0) X?=2.418 0.120 0.5 (0.2-1.1)

Sexual orientation X?=3.829 0.050

Non-heterosexual; n (%) 44 (44.4) 31(31.0) 1.7 (0.9-3.1)

Heterosexual; n (%) 55 (55.6) 69 (69.0) 0.5 (0.3-1.0)

HIV Infection through sex; n (%) 82 (82.8) 74 (73.3) X?=2.663 0.103 1.7 (0.8-3.4)

Sex with regular partner; n (%) 95 (96.0) 96 (95.0) x?=0.096 0.756 1.2(0.3-4.7)

Consistent condom use?; n (%) 2(2.1) 6 (6.3) X?=2.044 0.153 0.3 (0.06-1.6)
Sex with commercial partners; n (%) 27 (27.3) 12 (11.9) X?=7.545 0.006 2.7 (1.3-5.8)

Consistent condom use; n (%)? 9 (33.3) 6 (54.5) X*=1.472 0.225 0.4 (0.1-1.7)

Sex with non-regular partners; n (%) 84 (85.7) 58 (58.0) X?=18.742 <0.001 4.3 (2.1-8.6)

Consistent condom use; n (%)* 17 (20.5) 12 (21.1) x?=0.007 0.935 0.9 (0.4-2.2)

*For this variable, the OR and 95%CI were calculated through binary logistic regression.

Table 1: Demographic characteristics and clinical background.
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Variable OR (95% Cl) p

Positive MDQ screening 10.1 (2.3-44.7) 0.002
Male 3.4 (1.4-8.3) 0.007
Living alone 7.8 (1.5-39.0) 0.012
Years of study 1.1 (1.03-1.2) 0.013
Use of tobacco 3.9 (1.2-12.2) 0.016
Sex with non-regular partners 2.7 (1.1-6.6) 0.027
Age 1.03 (1.002-1.076) 0.038

Table 2: Results of multivariate analysis.

using the same instrument (AUDIT) in a population-based sample of
1,260 subjects [27]. This finding supports the association between HIV-
positive serostatus and AUD, although our sample is not representative
of the HIV infected population.

The comparison among studies in this field is somewhat difficult
due to different definitions of what is meant by alcohol use disorder. In
this sense, other HIV-infected population studies have used different
measures instead of AUDIT. To exemplify these differences, it is worth
mentioning a study with a random sample of 2,340 people living with
HIV, which showed a prevalence of harmful drinking of 27% using the
AUDIT-C, a 3-item modified version of AUDIT, and of 12% using the
CAGE questionnaire [28].

The prevalence of AUD in our study was much higher than in other
studies assessing HIV-infected outpatients [28,29]. A study conducted
in the United States by Chander et al. with a sample of 951 HIV-positive
patients from 14 HIV care sites showed 11% of hazardous alcohol use
and 29% of moderate alcohol use, with moderate meaning any alcohol
use at less than hazardous level [29]. In that study, hazardous alcohol
use was defined according to US National Institute on Alcohol Abuse
and Alcoholism (NIAAA) guidelines: >14 drinks per week (196 g of
alcohol) or =5 drinks (70 g) per any single occasion for men and >7
drinks (98 g) per week or >4 drinks (56 g) per any single occasion
for women. The different rates may be partially explained due to
methodological dissimilarities. Besides instruments and sample sizes
differences, that study comprised a broader geographic distribution.

In this sample, male gender was associated with AUD. The
percentage of males among AUD patients was 77.8%. This finding is
consistent with results of other HIV-infected population studies [29,30].
Chander et al. has found association of male gender with any alcohol
use, but not with hazardous alcohol use [29]. Bertholet et al. has found
association between female gender and favorable drinking patterns,
which is defined as “not drinking risky amounts at each assessment or
decreased drinking over time” [30].

AUD patients showed almost a 4 times higher percentage of people
who live alone. This fact may have severe implications, since living
alone is associated with substantially increased risk of alcohol-related
mortality [31].

Prevalence of tobacco use was 2.5 times higher among AUD than
non-AUD patients. Also, patients with AUD showed a 2.6 times higher
percentage of illicit drug use in lifetime than those non-AUD, which is
consistent with other studies that showed association between current
illicit drug use and hazardous alcohol use/heavy drinking among
HIV-infected individuals [29,32]. These habits may represent a worse
prognosis for this group given the reported associations of substance
abuse and HIV disease progression [32-35].

AUD patients had, on average, sexual initiation almost two years
earlier than those non-AUD, as well as higher prevalence of non-

regular and commercial sex in lifetime. AUD may be associated with a
higher probability to be exposed to other sexually transmitted diseases
in this population, and other study also reported the same HIV risk
behaviors correlated with alcohol use [36]. This association is a possible
explanation for the increased risk of HIV-infection among alcohol
users.

The non-heterosexual group, which has, in this study, the same
meaning as men who have sex with men (MSM), since all who reported
to be non-heterosexual are men, was more likely to have AUD. The
confidence interval (0.997-3.184) was close to 1, which almost reached
statistical significance. Stress related to social stigma is a possible
explanation for the apparent heightened risk of AUD in this group [37].
A recent study reported that AUDs are prevalent among MSM and are
associated with increased HIV risk-taking behaviors [38]. In this sense,
interventions targeting problematic drinking may contribute to reduce
risky behaviors associated with HIV transmission among MSM.

Positive MDQ screening in AUD patients was 25.3%, 5 times
higher than in non AUD-patients. It means that the rate of 15% of
MDQ+ found in the whole sample (200 patients) is mainly due to AUD
patients. Indeed, mood disorders, especially bipolar disorder, frequently
are associated with substance use disorders [39]. This finding could
be linked to the higher rates of risky sexual behaviors among AUD
patients, since sexual impulsivity is a typical characteristic of manic/
hypomanic episodes.

Multivariate analysis showed that some of the variables discussed
above, such as positive MDQ screening, male gender, living alone,
use of tobacco and sex with non-regular partners, were independently
associated with AUD in our study. It was also observed that fewer years
of study and lower age, although not significantly associated with AUD
in univariate analysis, remained in the final logistic regression model
with p<0.05.

Positive AUD screening was associated with lower mean number
of years of study. A recent study has found an association between
alcohol abuse/dependence and worse educational attainment even after
controlling for genetic and environmental confounds [40]. However, it
is not possible to know if these events were directly related in this study.

The finding of lower age among AUD patients is consistent with the
epidemiologic situation of alcohol abuse/dependence in our country.
Other studies conducted in Brazil showed a higher prevalence of binge
drinking among adults of younger age brackets [41,42]. This result can
be partially related to marketing strategies targeting younger adults by
associating alcohol use to moments of leisure [42,43].

This study has some limitations. Firstly, it was not possible for
researchers to interview patients attending the clinic on all weekdays, so
days with largest number of appointments, corresponding to two-thirds
of the total number, were chosen. These appointments were randomly
scheduled, therefore a selection bias of the population was not observed.
Another limitation is that, while AUDIT assesses alcohol use in the last
year, most of the sexual behaviors mentioned and the (hypo)manic
symptoms evaluated with the MDQ are related to the entire lifetime.
In addition, this is a transversal study with limitations due to its design;
therefore it can not make solid conclusions about prognosis of HIV
patients with AUD. Finally, it was limited to one geographical area and
may not be generalized to all HIV patients.

According to Samet et al. [33], given the high prevalence of AUD
among HIV-infected patients, as well as the worse outcomes related to
alcohol consumption described in the literature, screening for AUD
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should be performed in all patients initiating HIV medical care. A
recent meta-analysis which evaluated the efficacy of interventions on
risk behaviors among people living with HIV did not find significant
reduction of alcohol abuse related to these interventions [44]. In this
sense, new strategies aiming at reducing alcohol abuse among HIV-
infected patients with AUD need to be developed, in order to provide a
better prognosis to these patients.

In conclusion, there is a highly significant prevalence of AUD
among HIV-infected patients. AUD showed the following profile: young
males, living alone, with lower education, higher rates of (hypo)manic
symptoms and drug and sexual risk behaviors. A better understanding
of AUD comorbidity and its implications on behavioral aspects of HIV-
positive individuals may help in providing better long term outcomes
of these patients.
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