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Abstract
Objective: The purpose of this study was to investigate the association between depression and illicit drug dependence among a Latin-
American population. Method: illicit drug dependent patients (n = 137) and controls (n = 274) were interviewed using the Diagnostic 
Interview for Genetic Studies, in order to detect lifetime and current depressive disorder and illicit (cocaine, cannabis or inhalants) 
substance dependence. A regression analysis was used to estimate the odds ratio for drug dependence according to the diagnosis of 
depression. Results: The lifetime diagnosis of depression (p = 0.001; OR = 4.9; 95% CI, 1.9-12.7) predicts illegal drugs dependence. 
Sociodemographic variables such as male gender (p < 0.001; OR = 36.8; 95% CI, 11.8-114) and occupational situation (p = 0.002; 
OR = 5.0; 95% CI, 1.8-13) as well as alcohol dependence (p = 0.01; OR = 3.4; 95% CI, 1.3-8.7) significantly influenced depression 
and drug dependence. Additional influent factors detected were having parents (p = 0.006; OR = 18.9; 95% CI, 2.3-158) or friends 
(p < 0.001; OR = 64.4; 95% CI, 6.5-636) who are illicit drugs dependents. Conclusion: although a causal relationship between 
dependence on illicit drugs and depression cannot be determined, comparison of the sequence of events point to the occurrence of 
depression later in life than dependence. It remains to be determined whether depression is a comorbidity of dependence, sharing 
etiological factors, or a consequence of drug abuse and/or abstinence.

Descriptors: Dependence; Illicit drugs; Depression; Risk factors; Case-control studies   

Resumo
Objetivo: O objetivo do presente estudo foi investigar a associação entre depressão e dependência de drogas ilícitas entre a população 
Latino-Americana. Método: Indivíduos dependentes de drogas ilícitas (n = 137) e controles (n = 274) foram entrevistados pela Entre-
vista Diagnóstica para Estudos Genéticos para investigar desordem depressiva corrente, ou durante sua vida, e dependência de drogas 
ilícitas (cocaína, maconha ou inalantes). Análise de regressão logística foi usada para estimar a razão de chances para dependência 
de drogas levando em conta o diagnóstico de depressão. Resultados: O diagnóstico de depressão durante sua vida (p = 0,001;  
OR = 4,9; 95% CI, 1,9-12,7) prediz a dependência de drogas ilícitas. Os dados sociodemográficos sexo masculino (p < 0,001;  
OR = 36,8; 95% CI, 11,8-114) e situação ocupacional (p = 0,002; OR = 5,0; 95% CI, 1,8-13), e a dependência de álcool  
(p = 0,01; OR = 3,4; 95% CI, 1,3-8,7) influenciam significativamente a depressão e a dependência de drogas. Ainda, outros fatores 
importantes que influenciam são ter pais (p = 0,006; OR = 18,9; 95% CI, 2,3-158) ou amigos (p < 0,001; OR = 64,4; 95% CI, 
6,5-636) dependentes de drogas ilícitas. Conclusão: O delineamento utilizado não possibilitou evidenciar a seqüência de eventos no 
processo de causalidade. No entanto, a variável depressão ocorreu com maior freqüência após a iniciação do uso de drogas. Sugere-se 
a realização de estudos para avaliar se a depressão é uma comorbidade da dependência ou uma conseqüência do abuso de drogas 
ou abstinência.
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Introduction
The lifetime prevalence of illicit drug abuse in individuals with 

mood disorders is estimated to be 19.4%, and the presence of drug 
abuse increases the risk for depression by a factor of almost five.1 
Therefore the comorbidity of drug abuse with depression is well 
established and may have important therapeutic and prognostic 
implications.2,3 Although the research on environmental, genetic 
and neurobiological factors of both depression and substance use 
problems have been conducted independently there is yet a gap in 
the understanding of the developmental process of depression and 
substance use problems as co-occurring disorders.3 The lack of 
unidirectional and consistent patterns of association for depression 
and substance use disorders indicates that multiple mechanisms of 
comorbidity are likely to be simultaneously active.4 Epidemiological 
surveys reveal that depression is more strongly associated with 
substance dependence than substance abuse. However, there is 
currently insufficient data to fully test specific models of comorbidity 
with respect to drug dependence. This is partly due to the numerous 
subtypes of drugs.4 

When studying the temporal ordering of depression (symptoms 
or disorder) with substance use, there are generally two major 
hypotheses about which one is antecedent.5-7 First is the self-
medication hypothesis: substance abuse problems develop as a 
mechanism to cope with depression.6 The alternative hypothesis is 
that substance abuse is antecedent and generates neurobiological 
changes which increase the risk of depression.8,9 Studies that tested 
these hypotheses have found less support for the self-medication 
(depression first) hypothesis than the  hypothesis of substance 
problems being the first problem.6,10,11 Brook et al. have also found 
that alcohol, marijuana, and other illegal drug use in adolescence 
and young adulthood significantly predicted later major depressive 
disorder, even after statistically controlling for age, gender, parental 
education, family income, and episodes of previous psychiatric 
symptoms.12 One may wonder if there is a more specific role of drug 
dependence than the more general substance abuse diagnosis on 
the development of depression. The independence between some 
of these risk and protective factors has yet to be fully explored. For 
instance, some conditions may be actual risk factors and others 
may be only proxies of such risk factors.

In this report we present the results of a case-control study 
designed to identify depression and several potential risk factors 
for drug dependence. We aimed at the identification of patients’ 
characteristics more closely related to drug dependence. The 
research also investigated additional secondary information to assign 
temporal ordering based on presumed time of onset of depression 
among drug dependent subjects. 

Method
1. Subjects
A case-control study was accomplished from March 2001 to 

February 2002, in Porto Alegre, Brazil. The participants were 
recruited in the outpatient clinics of two general hospitals in Porto 
Alegre. All individuals were 16 to 40 years old, and were initially 
screened for exclusion criteria by psychologists and nurses from 
the hospitals. In this phase, it was evaluated if the individuals 
had enough physical and emotional health to be interviewed and 
to verify the necessity of emergency measures that could exclude 
participation, such as, for example, in cases of acute intoxication, 
myocardial infarction, or accidents.  

All subjects in the case group were dependent on illicit drugs 
and control subjects were patients seeking medical care for clinical 

problems, who were not dependent on illicit drugs. We adopted 
a 2:1 ratio of control subjects to cases. The sample size (315 
individuals) was determined based on the frequency of depression, 
a presumed risk factor for drug dependence. The sample number 
was increased by 30% to compensate for possible noncompliance 
and refusal by patients.

Consecutive convenience sampling was used for cases 
among patients who were seeking treatment for drug-related 
problems. Controls were selected by systematic sampling, through 
randomization of one patient out of five outpatients in evaluation/
treatment for any clinical condition. All participants signed a written 
informed consent before the assessments, and the study was 
approved by the Institutional Ethical Review Board (nº 03/2001).

Subjects included as drug abuse cases met the criteria of the 
Diagnostic Interview for Genetic Studies (DIGS) for dependence 
on cannabis, cocaine and/or inhalants.13 Individuals undergoing a 
psychotic fit, severely intoxicated at the time of the interview or unable 
to speak or to provide information were excluded. The other exclusion 
condition for cases was having already been under drug dependence 
treatment. Around 20% of the drug dependent individuals referred 
to the study through the initial screening did not meet final inclusion 
criteria or did not consent to participate in the study. 

Urine samples were collected under supervision, immediately 
after the interview from both cases and controls. The samples were 
refrigerated and referred to the Laboratory of Emergency Analysis of 
the Toxicological Information Center of Porto Alegre. Abuse drugs 
and their metabolites were detected by a qualitative enzymatic 
immunoassay. Individuals assigned to the control group should not 
meet the criteria for illicit drug dependence and should test negative 
in the urinary toxicological screening. Of the initial group assigned 
as control patients, 3% screened positively for illicit drugs in the 
toxicological tests and were excluded.

2. Procedure and assessments 
Measurement of potential risk factors was performed with a protocol 

discriminating age and other socio-demographic characteristics. 
Additional tools used in this study were: 1) the DIGS14 for mood 
and drug dependence discrimination; 2) the Alcohol Use Disorders 
Identification Test (AUDIT);15 3) the WHO–Research and Reporting 
on the Epidemiology of Drug Dependence Questionnaire, adapted 
for drug screening in Brazil;16 and 4) the Conflict Tactics Scales 
(CTS) for young age adverse experiences.17

Dependence on cannabis, cocaine and/or inhalants, and 
depressive disorder were assessed using the Portuguese version of 
the DIGS.13 The DIGS, a semi-structured clinical interview offers 
a comprehensive assessment of the consumption, abuse and 
dependence of drugs, and assessment of major mood and psychotic 
disorders and their spectrum conditions. DIGS is a polydiagnostic 
interview covering the Feighner, RDC (Research Diagnostic Criteria), 
modified RDC, DSM-III (American Psychiatric Association), 
DSM-III-R, and ICD-10 (World Health Organization) diagnostic 
systems, and DSM-IV proposed guidelines for somatization and 
schizophrenia.14 The DIGS database is designed to gather all the 
known clinical data on a subject, including a complete history of 
illness. Furthermore, the DIGS provides a structure for carefully 
defining both current and lifetime symptoms, as well as course-
of-illness and comorbid states information. Questions on the age 
in which specific symptoms for diagnosis of psychiatric disorders 
appeared are part of the DIGS. DIGS requires the presence of 3 
or more positive criteria for a given substance, to characterize 
substance dependence.14  
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For the diagnosis of depressive disorder the interview assesses 
both the most severe and the current depressive episodes. A 
current episode is defined as at least one week duration of feeling 
depressed, sad, blue, or irritable, or not enjoying usual activities 
within the past 30 days. If the current episode does not meet criteria, 
but the patient describes another episode meeting the criteria, the 
diagnosis for lifetime depression is made. All data from the full 
spectrum of potential depressive symptoms were entered into the 
OPCRIT (Operational Criteria Checklist for Psychotic Illness) 3.4 
database program.18,19 

The OPCRIT system is used as a facilitator for a poly-diagnostic 
approach for psychiatric disorders. OPCRIT comprises a 90-item 
checklist of signs and symptoms (each item has a detailed definition 
or specification included in a glossary) and a suite of computer 
programs, which generate diagnoses according to the operational 
criteria of 12 major classificatory systems (e.g. DSM-III, DSM-III R, 
DSM-IV or ICD-10). In the present study, the diagnosis of depression 
was set to use DSM-IV criteria.18,19 

In order to ensure a standardized use of the questionnaires, the 
investigators who were applying the questionnaires were trained and 
periodically monitored through written instructions and supervision. 
The reliability between interviewers was assessed through the Kappa 
coefficient and ranged from 1 to 0.96. 

3. Statistical analysis 
The analysis was performed using the Statistical Package for the 

Social Sciences (SPSS 11.0). Quantitative data were described 

by mean and standard deviation, and qualitative data by absolute 
frequency and percentage. The categorical variables were compared 
through the chi-square test and odds ratios (OR) were calculated 
with the respective 95% confidence intervals (CI). As to identify 
associations between a given factor and drug dependence a  
p < 0.05 was assumed.  

Logistic regression analysis was applied to explore the association 
between illicit drug dependence and depression or other risk 
factors. Drug dependence was the dependent variable and factors 
such as sociodemographic, adverse experiences during childhood, 
alcohol use or dependence, and depression were the independent 
variables. Variables with p < 0.20 in bivariate analysis were 
selected to be included in multivariate analysis. These variables 
were then introduced into the regression model using a stepwise 
forward procedure. 

Results
Four hundred and eleven individuals (137 cases and 274 controls) 

were included in the study. The sociodemographic characteristics 
of the sample are summarized in Table 1. Age, ethnic background 
and residence district of the respondents were evenly distributed 
between cases and controls. Being male, single or divorced, living 
with parents, having low socioeconomic status and poor schooling 
were factors associated with the group of subjects dependent on 
illicit drugs. The two groups also differed in respect to occupational 
status, since most of the individuals in the control group worked 
or were students at the time of the study and the individuals in the 
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drug-dependent group were often not engaged in any study or labor 
activities (p = 0.003; OR = 2.0; 95% CI, 1.5-1.2). The mean 
family income was 2.5 ± 2.4 minimum wages for the cases and 
3.5 ± 2.7 minimum wages for the controls (p < 0.001; OR = 2.3; 
95% CI, 1.5-3.6).

The distribution of variables in respect to adverse experiences 
during childhood and adolescence, the use of drugs by friends and 
relatives, and spiritual support, and their corresponding odds ratios 
in respect to illicit drug dependence, for both cases and controls are 
summarized in Table 2. Verbal or sexual abuse during childhood 
and adolescence, religion, and spiritual support were not associated 
with dependence on illicit drugs. The adverse experiences during 
childhood that were different between the two groups were: the 
experienced physical abuse (p = 0.007; OR = 1.8; 95% CI,  
1.2-2.8), history of battered mother (p < 0.001; OR = 2.7; 95% 
CI, 1.7-4.4), or parental separation (p = 0.027; OR = 1.6; 95% 
CI, 1.2-2.5), more prevalent among the dependents. Having contact 
with drug users, through family (p < 0.001; OR = 12; 95% CI,  
4.2-36.8) or friends (p < 0.001; OR = 169.4; 95% CI, 25.2-
3310.7) was also more prevalent among the drug dependents.

The data indicate that the percentage of individuals who have 
used alcohol at least once in life (lifetime alcohol) is greater in 
cases (92%) than in controls (43.1%) (p < 0.001; OR = 15.1; 
95% CI, 7.5-31). On the other hand, an association was found 
between alcohol dependence (according to the AUDIT) and illicit 
drug dependence (p < 0.001; OR = 16.1; 95% CI, 9.2-28.4). 
As with illicit drug dependence, an unequal distribution between 
genders was noticed for alcohol dependence. Alcohol dependence 

was found to be more prevalent among males (p < 0.001;  
OR = 8.1; 95% CI, 4.6-14). 

Dependence prevalence in the cases was 80.3% for cannabis, 
82.5% for cocaine and 27% for inhalants. By definition we did 
not have any dependent individual in the control group. Among 
individuals with drug dependence, 31% were addicted to only one 
substance, 49% to 2 substances, and 20% were dependent on 
cannabis, cocaine and inhalants. The mean duration of drug use 
was 11 years for cannabis dependents, 8 years for cocaine, and 7 
years for inhalants. Most of the cases had used cannabis (82.4%) 
or cocaine (80%) in the last 30 days; the use of inhalants in the 
last month was described by 43% of the cases. The median time 
lag since the last use was 3 days for cannabis, 4 days for cocaine, 
and 30 days for inhalants. 

The results of the logistic regression analysis are presented in  
Table 3. Being male was found to be a risk factor, increasing the 
chances of drug dependence (p < 0.001; OR = 36.8; 95% CI, 
11.8-114). Notably, the large variation in confidence level was 
mainly due to the small number of female individuals. Within the 
sociodemographic variables only occupational status remained 
associated with drug dependence. “Not working or studying” and 
“unemployed” increased five fold the chance of dependence on illicit 
drugs (p = 0.002; OR = 5.0; 95% CI, 1.8-13). No significant 
associations remained detected between dependence on illicit drugs 
and marital status, schooling, with who lives and family income.

After the multivariate model, physical abuse, battered mother 
and parental separation or divorce were also not significantly 
associated. Having parents (p = 0.006; OR = 18.9; 95% CI, 
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2.3-158) or friends (p < 0.001; OR = 64.4; 95% CI, 6.5-636) 
who were drug users showed an important association with drug 
dependence. Among the alcohol-related variables, both alcohol use 
and dependence remained associated with dependence on illicit 
drugs. The comparison of the odds ratios found before adjustment  
(p < 0.001; OR = 15.1; 95% CI, 7.5-31;  p < 0.001; OR = 16.1; 
95% CI 9.2-28.4) with the ones after adjustment (p = 0.005; 
OR = 5.1; 95% CI, 1.6-15.9;  p = 0.01; OR = 3.4; 95% CI, 

1.3-8.7) shows an important decrease in risk for this association, 
pointing to important interactions of the variables with alcohol use 
and dependence, respectively, probably because there are similar 
mechanisms for alcohol and illicit drug dependence. Depression 
remained significantly related to illicit drug dependence after 
adjustment (p = 0.001; OR = 4.9; 95% CI, 1.9-12.7). As the 
adjusted odds ratio of depression is comparable to the one observed 
in the unadjusted odds (p < 0.001; OR = 4.2; 95% CI, 2.7-6.7), 
this factor is seen to have an effect that is independent of the other 
factors on drug dependence. 

A total of 80 individuals dependent on illicit drugs (58.4%) 
were depressed, according to DSM-IV criteria. In the control group, 
depression was less frequent, affecting 24.8% of the individuals 
(p < 0.001; OR = 4.2, 95% CI, 2.7-6.7). In the individuals who 
had both drug dependence and depression, we investigated which 
disorder started earlier. Ninety-one percent of the individuals with 
drug dependence reported abusing drugs as the preceding disorder, 
6.4% reported mood changes before drug abuse, and 2.6% reported 
that both phenomena happened at the same time. Accordingly, the 
mean age of the first experience with illicit drugs was 14.6 ± 2.9 
years for cannabis, 15.5 ± 4.6 years for inhalants, and 18.8 ± 
5.3 years for cocaine while the onset of depression occurred at the 
mean age of 22.4 ± 1.1 years.

Discussion
This study confirms that dependence on illicit drugs is associated 

with multiple biological, social, psychological, and familial 
characteristics. Many of the sociodemographic characteristics of 
our sample of individuals with drug dependence did not differ from 
those described in other studies.20 Although the low socioeconomic 
condition and school withdrawal have been described in the 
literature as risk factors for drug abuse,21,22 we could not replicate the 
finding  probably because our study population was composed by 
low-income individuals in both cases and controls. Furthermore, non 
drug users in this population usually drop out of school to work and 
help with their family income, while most users or drug dependents 
did not have a steady job and use free time to use drugs.23 On 
the other hand, individuals who did not work or study and were 
unemployed showed a significant association with dependence. 
These characteristics may be related to low motivation for work or 
study among the drug dependents.23  

Many variables that reflect adverse experiences during childhood, 
such as physical, emotional or sexual abuse, neglect, drug abuse 
by parents, relatives, siblings or friends who use drugs, divorce and 
other family dysfunctions have been identified as factors related 
to the use and abuse of drugs.24,25 Negative consequences from 
such behaviors might raise negative emotions that escalate into 
depression.6 In our study, after the variables were included in the 
final regression model, only having parents and friends who abuse 
drugs remained associated with drug dependence. Having contact 
with drug users during adolescence is commonly reported as a risk 
factor by other studies.26,27 Parents who have problems with drugs 
and alcohol may model drug use, enhance opportunities for drug 
or alcohol use by having substances available, or fail to monitor 
adolescents’ behavior, thus increasing opportunity for drug and 
alcohol use, abuse, and dependence.27-29 Children of substance-
dependent parents are at a high risk for subsequent substance abuse 
also because they grow up in dysfunctional families that negatively 
affect their capacity for normal development.30 In accordance with 
the findings of Dishion & Owen (2002), drug dependence in our 
sample was associated with friends who use drugs. The friends can 
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influence drug use and, conversely, drug use impacts the selection of 
friends; sharing drugs connects individuals within peer groups.26

The lack of significance of the other variables could be ascribed 
to colinearity between them; thus different variables may represent 
the same event. Early childhood trauma can lead to an array of 
negative health outcomes and behaviors, including substance 
abuse.31 Among women, sexual abuse has been reported to be a 
risk factor for the development of drug use disorders;32,33 however, 
this relationship has not been thoroughly investigated in men.32,34 
Our results do not indicate that physical and sexual abuse during 
childhood was associated with drug dependence. These findings 
are based on a population composed predominately by males. The 
gender difference may result in part from differences in how men 
and women respond to childhood victimization. Men may become 
aggressive and women may be more prone to internalizing pain 
and suffering, which then may lead to self-destructive behaviors, 
including drug abuse.35 This hypothesis remains to be tested in this 
population. However, our results are congruent with other studies, 
which did not find significant relationships between parental alcohol 
use and the various types of child abuse36 and are in accordance 
with other findings in the sense that childhood abuse is not a causal 
factor in the development of substance abuse.37 

The causal relationship between depression and substance use 
disorder is complex and was recently reviewed. The explanations for 
the co-occurrence of these disorders may include: drug dependence 
may create an increased vulnerability or risk for depression; 
depression may result from the associated social, interpersonal, and 
occupational problems that result from dependence; depression may 
result from the biologic effects of drug dependence.37

Besides confirming the comorbidity between drug dependence and 
depression2,3 our findings also provide evidence illicit drug dependence 
being the primary disorder, whenever depression is also present.6  It 
has been described that the presence of drug abuse increased the 
risk for depression by a factor of 4.7 and the lifetime prevalence of 
drug abuse in mood disorders is 19.4%.1 Our results show a very 
similar OR (4.9) of depression in drug dependent individuals. It also 
shows a significant overlap between environmental variables that are 
associated with substance abuse and depression that could contribute 
to this comorbidity, as seen in other studies.38

Our results point to the much higher probability in the population 
that drug abuse is followed by depression than the probability of 
depression being followed by drug abuse. However, one may not rule 
out that differences might occur in risk factors and in the neurobiology 
of comorbidity.3 It also does not rule out that both drug dependence 
and depression may have started concomitantly, but presented different 
temporal courses between its beginnings and current diagnosis. In 
general, drug abuse is diagnosed first, due to its more evident nature. In 
our study, individuals with drug dependence recalled being very young 
teenagers in the beginning of their drug use, claiming drug use onset 
before depression. This may be suggested considering the reports given 
by the drug dependent patients that they perceived being depressed only 
when young adults. However, no one can actually state that they were 
under-diagnosed for depressed mood before that time. These results 
also agree with other observations against the self-treatment hypothesis 
and describe that drug abuse may play a casual or modulating role 
in developing depression among adolescents.6,11 However, more 
studies are necessary to elucidate this issue by establishing the risk of 
progressing from drug use to drug dependence in young individuals 
who are diagnosed with depressive disorders when in childhood or 
pre-teen years.

One of the limitations of this study reflects the general difficulty 
inherent in case-control studies: recall bias. That is, individuals whose 
drug abuse or dependence has persisted for several years may have more 
difficulty in recalling previous manifestations of both psychiatric disorders 
and other exposures (obtained through questionnaires). This may lead 
to misinformation about their past experiences. All measurements were 
based on self-report data and the accuracy of the reports depends 
on the willingness of respondents to disclose illicit drug dependence 
information. It is possible that this limitation may have led to some 
under-reporting of drug dependence. Additionally, depression is likely 
to be under-diagnosed and early depression symptoms are likely to be 
unrecognized. Thus, the results of this study should be interpreted with 
caution as giving lower limit estimates of actual incidence of illicit drugs 
dependence or depression. Moreover, our study is characterized by a 
sample predominantly with a lower income and socioeconomic status, 
limiting the generalization of our findings to other social classes. 

Finally, depression and other psychiatric comorbidities are 
clinically significant disorders among drug users in this Latin 
American population as seen in North-hemisphere countries.1,5,39 
The high prevalence of lifetime depression in our sample is consistent 
with other findings.5,40 The comorbidity between depression and 
substance abuse disorders may be related to common risk factors. 
As the age of drug use far preceded the age of depression, it may 
be stated that in this sample, depression is not likely a cause for 
substance abuse disorders. Therefore, our data suggest that, for most 
patients, drug use precedes depressive pathologies, which may then 
result from regular drug use,40,41 the life-changing consequences of 
drug abuse,41,42 or the challenges of abstinence.43,44 This possibility 
also explains the discrepancy of having more females depressed 
and more males abusing drugs.11 
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